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Abstract 
Problem 

To provide a type of off-center adjustment mechanism and an off-center adjustment 
method for an optical pickup characterized by the fact that it can effectively prevent generation 
of tracking error without an increase in cost or time to manufacture. 

Constitution 

The outer side end portion of a guide rod that supports an optical pickup in a sliding 
movable way is set on support table (491), and it is fixed when pressing fixture (492) is fixed 
using screw (493). On the other hand, the inner side end portion is fixed on support table (496) 
when it is held between a pair of bolts (497). Said bolts are screwed in threaded portions formed 
on a fixture formed monolithically with support table (496). As they are screwed to move 
left/right through said fixture, the fixing position of the inner side end portion is changed. As a 
result, the extending direction of the guide rod is changed, and the optical pickup can be driven 
to move in a desired direction. 




Claims 

1 . A type of off-center adjustment mechanism for an optical disk driver characterized by 
the following facts: 



the off-center adjustment mechanism for an optical disk driver has a guide rod that 
supports an optical pickup in a sliding movable way and a holding member to v^hich said guide 
rod is attached; 

in this off-center adjustment mechanism for an optical disk driver, there is a holding- 
fixing position adjusting means fixed on said holding member; the holding-fixing position 
adjusting means is used in fixing said guide rod with respect to said holding member by holding 
and fixing one end of said guide rod, and its holding and fixing position can be changed such that 
one end of said guide rod can be driven to move in a direction perpendicular to the extending 
direction of said guide rod. 

2. The off-center adjustment mechanism for an optical disk driver described in Claim 1 
characterized by the following facts: said holding-fixing position adjusting means has a pair of 
fixing parts that hold said guide rod near one end of said guide rod and each has a formed female 
thread, and a pair of bolts each having a male thread fitting said female thread and set facing 
each other. 

3. The off-center adjustment mechanism for an optical disk driver described in Claim 1 or 
2 characterized by the fact that the one end of said guide rod is the end portion positioned nearer 
the center of the optical disk fed to said optical disk driver than the other end. 

4. An adjustment method for the off-center adjustment mechanism for an optical disk 
driver described in Claim 1, 2 or 3 characterized by the following facts: an off-center disk is fed 
into said optical disk driver, and while the tracking servo mechanism is OFF, a read operation is 
performed to detect a tracking error signal; and the holding and fixing position of said 
holding-fixing position adjustment means is driven to move such that the amplitude of the 
tracking error signal varies periodically, and the degree of variation in the first half of each 
period is equal to that of the last half. 

Detailed explanation of the invention 
[0001] 

Technical field of the present invention 

The present invention pertains to a type of off-center adjustment mechanism for an 
optical disk driver and the related adjustment method. 

[0002] 
Prior art 

An optical disk driver is a device for reproduction of information recorded on a compact 
disk (CD), CD-ROM, or other recording medium (optical disk). It a includes CD player, 
CD-ROM drive, CD-R drive, etc. 



[0003] 

A spiral shaped information track is formed on the information recording surface of the 
optical disk, with information recorded as plural bits set on the information track. In the optical 
disk driver, the optical disk is driven to rotate, and a laser beam is irradiated on the information 
recording surface such that it traces the information track, and the reflected light is detected. 
Depending on yes/no of a bit on the information track, the intensity of the reflected light varies. 
Consequently, in the optical disk driver, by detecting the variation in the intensity of the reflected 
light, it is possible to reproduce the information recorded on the information recording surface. 

[0004] 

As explained above, in the optical disk driver, a laser beam is irradiated on the optical 
disk, and the reflected light is received. For this purpose, the optical disk driver has an optical 
pickup for irradiating and receiving the laser beam. 

[0005] 

The optical pickup is attached on a guide rod in sliding movable way facing the rotating 
optical disk such that it can move reciprocally in the radial direction. Also, the guide rod is fixed 
on a holding member together with a spindle motor for driving the optical disk, etc. 

[0006] 

Also, in order to ensure that the laser beam is correctly positioned precisely on the 
information track, the optical pickup is combined with a tracking servo mechanism. 

[0007] 

The tracking servo mechanism may adopt a so-called three-beam control system with the 
following features: the laser beam is divided into three parts; the central laser beam is used as the 
main beam for read/write, while the two side laser beams are used as sub-beams for position 
control. 

[0008] 

In the tracking servo mechanism using the three-beam method, if the angle formed 
between the straight line that connects the three spots formed by the three laser beams on the 
optical disk and the information track is not constant throughout the recording area, correct 
tracking control cannot be performed. That is, in order to prevent tracking error, it is necessary 
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that the spot of the laser beam (main beam) from the optical pickup move correctly on the 
straight line passing through the center of the optical disk on the surface of the optical disk. 

[0009] 

In a conventional optical disk device, generation of tracking error is prevented by 
improving the dimensional precision and assembly precision of the parts. 

[0010] 

Problems to be solved by the invention 

In the prior art generation of tracking error is prevented, by improving the dimensional 
precision and assembly precision of parts. However, in this method, the manufacturing process 
for parts is tedious and requires a large amount of time. Also, the assembly operation is more 
complicated and requires more time. As a result, the cost rises. As a result, the actual effects 
become less significant. This is undesirable. 

[0011] 

The present invention provides a type of off-center adjustment mechanism and an 
off-center adjustment method for an optical pickup characterized by the fact that it can 
effectively prevent generation of tracking error without an increase in cost or extension of the 
manufacturing period. 

[0012] 

Means to solve the problems 

The present invention provides a type of off-center adjustment mechanism for an optical 
disk driver characterized by the following facts: the off-center adjustment mechanism for an 
optical disk driver has a guide rod that supports the optical pickup in a sliding movable way and 
a holding member to which said guide rod is attached; in this off-center adjustment mechanism 
for an optical disk driver, there is a holding-fixing position adjusting means fixed on said holding 
member; the holding-fixing position adjusting means is used in fixing said guide rod with respect 
to said holding member by holding and fixing one end of said guide rod, and its holding and 
fixing position can be changed such that one end of said guide rod can be driven to move in a 
direction perpendicular to the extending direction of said guide rod. 
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[0013] 

More specifically, said holding-fixing position adjusting means has a pair of fixing parts 
that hold said guide rod near one end of said guide rod and each has a formed female thread, and 
a pair of bolts each having a male thread fitting said female thread and set facing each other. 

[0014] . 
Also, the one end of said guide rod is the end portion positioned nearer the center of the 

optical disk fed to said optical disk driver than the other end. 
[0015] 

In addition, the present invention provides an adjustment method for the off-center 
adjustment mechanism for an optical disk driver characterized by the following facts: an 
off-center disk is fed into said optical disk driver, and, while the tracking servo mechanism is 
OFF, a read operation is performed to detect a tracking error signal; and the holding and fixing 
position of said holding-fixing position adjustment means is driven to move such that the 
amplimde of the tracking error signal varies periodically, and the degree of variation in the first 
half of each period is equal to that of the last half. 

[0016] 

Embodiment of the invention 

In the following, the present invention will be explained in more detail with reference to 

embodiments illustrated with figures. 
[0017] 

First of all, an explanation will be made conceming an optical disk driver adopting the 
off-center adjustment mechanism for an optical disk driver of the present invention. 

[0018] 

Figure 1 is an oblique view of an optical disk driver that adopts the present invention. 
Said optical disk driver (1) shown in Figure 1 is a CD-R drive that performs reproduction or 
recording/reproduction of optical disk (3). It has device main body (2), and disk tray (5) that is 
attached on the front side of device main body (2) and allows loading/unloading of [an optical 
disk] from opening part (15a) of front bezel (15) into device main body (2). Said disk tray (5) has 
a shallow recessed disk carrying part (5a). Optical disk (3) is carried on said disk carrying part 
(5a), and, while having its position defined there, it is carried to the disk loading position (disk 
reproduction position) inside device main body (2). 
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[0019] 

Figure 2 is an exploded view of the optical disk driver shown in Figure 1 . As shown in 
Figure 2, said device main body (2) has printed circuit board (11), mechanism assembly (13) set 
on printed circuit board (11), and casing (10) accommodating them. 

[0020] 

Said casing (10) is composed of bottom plate (10a) set below printed circuit board (11), 
and upper case (10b) in a basket shape that covers the periphery of mechanism assembly (13) 
and with open front and lower sides. Both bottom plate (10a) and upper case (10b) are formed 
from thin metal sheet or the like, and they are both fixed by screws or the like on mechanism 
assembly (13). Also, on the front end portion of said casing (10), front bezel (15) having opening 
(15a) is attached. 

[0021] 

. Also, on printed circuit board (1 1), an interface connector for connecting the optical disk 
driver to a computer device or the like not shown in the figure, as well as a microprocessor, 
memory, motor drive, and other ICs, resistors, capacitors, switches, and various other types of 
electrical and electronic members are assembled. By means of the assembled circuit, etc., the 
spindle motor, loading motor, thread motor, optical pickup, etc., to be explained later are 
controlled. 

[0022] 

As shown in Figures 3 and 4 in addition to Figure 2, mechanism assembly (13) has 
chassis (40) made of a hard resin or the like. This chassis (40) is composed of bottom portion 
(40a) having a nearly rectangular shaped opening (41) formed on it, and wall portions (40b) 
erected in a ] shape along the left/right and rear edge portions of bottom portion (40a). On the 
front end of chassis (40), a wall portion is not formed, and this portion is left open. When 
mechanism assembly (13) is assembled inside casing (10), the opening portion of chassis (40) is 
matched with opening (15a) of front bezel (15) attached on casing (10), and it allows entry/exit 
of disk tray (5) through opening (15a). 

[0023] 

In disk carrying part (5a) of disk tray (5), rectangular shaped opening (20) is formed from 
near the center toward the back. When disk tray (5) is fed into device main body (2), turntable 
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(46) protrudes from the lower side into the opening, and the optical disk carried on disk tray (5) 
is driven to rotate. As a result, scanning is performed by means of optical pickup. 

[0024] 

As shown in Figure 5, guide slots (5L) and (5R) are formed in the back-and-forth 
direction (up/down direction shown in the figure) on the left/right sides of the inner surface of 
disk tray (5). Said guide slots (5L) and (5R) are engaged with guide members (40g) (see Figures 
3 and 4) formed protruding on the left/right of bottom portion (40a) of chassis (40), respectively, 
so as to guide disk tray (5). 

[0025] 

On the inner surface of disk tray (5), rack gear (6) is formed. This rack gear has first rack 
(6a) in a linear shape extending in the back-and-forth direction of disk tray (5) along guide slot 
(5L) on one side, and arc-shaped second rack (6b), which is formed such that it extends to the 
front tip of first rack (6a) (lower side of the figure), and its tip faces the right side in the figure. 

[0026] 

Also, on the inner surface of disk tray (5), cam member movement restricting slot (7) is 
formed along guide slot (5R). This cam member movement restricting slot (7) is composed of 
first movement restricting slot (7a) extending parallel to first rack (6a), second movement 
restricting slot (7b) continuous with said first movement restricting slot, and thu-d movement 
restricting slot (7c) continuous with said second movement restricting slot (7b). Said first 
movement restricting slot (7a) is formed parallel to first rack (6a). Said second movement 
restricting slot (7b) is formed at about 45° with respect to first movement restricting slot (7a). 
Also, third movement restricting slot (7c) is formed at about 45^ with respect to second 
movement restricting slot (7b). That is, third movement restricting slot (7) [sic; (7c)] is formed at 
a right angle to first movement restricting slot (7a). 

[0027] 

On the inner surface of disk tray (5), rib (protrusion) (5c) is formed. Said rib (5c) is 
engaged with disk tray lock portion (55d) formed on cam member (55) shown in Figure 3 and 
Figure 4, and it is for restricting movement of disk tray (5) in the horizontal direction 
(back-and-forth direction). 



[0028] 

As shown in Figures 2-4, on chassis (40), there is mechanism unit (42) having turntable 
(46) for rotating optical disk (3) and optical pickup (30) for reproduction or 
recording/reproduction of optical disk (3) set in it. 

[0029] 

Said mechanism unit (42) is set such that it is accommodated in nearly rectangular shaped 
opening (41) formed on bottom portion (40a) of chassis (40), and its front portion (the lower side 
in Figures 3 and 4) is supported such that it can move in the up/down direction (the in/out 
direction in Figures 3 and 4), and its rear portion is supported such that it can rotate. This is for 
supporting the optical disk by lowering turntable (46) (to the state shown in Figure 3) when the 
disk tray is driven to move in/out, and by raising turntable (46) (to the state shown in Figure 4) 
when the optical disk is fed in. 

[0030] 

The mechanism unit will be explained in more detail. Said mechanism unit (42) has base 
frame (43) preferably made of a hard resin, and holding member (44) supported via elastic . 
member (insulator) (441) by base frame (43). 

[0031] 

Said base frame (43) is formed as a square shaped frame having a front portion and a rear 
portion. Said base frame (43) has rectangular shaped outer frame (43a), and rectangular shaped 
inner frame (43b) positioned on the inner side with respect to said outer fi^me (43a), having a 
size smaller than outer frame (43a), and having the comer portions formed in an arc shape. Also, 
base frame (43) has connecting portion (43c) that monolithically connects said outer frame (43a) 
and inner frame (43b) near the middle portion in the height direction, and plural reinforcing ribs 
(43d) that are set at a prescribed mutual spacing over the circumference and are set 
monolithically from connecting portion (43c) upward (the front side shown in Figures 3 and 4). 
That is, said base frame (43) has a so-called ladder frame structure with recesses and reinforcing 
portions set alternately between outer frame (43a) and inner frame (43b). 

[0032] 

If base frame (43) is simply formed from a thick hard resin, when cooled after molding, 
deformation may take place. On the other hand, for said ladder frame structure, such deformation . 
can be prevented, and it thus provides a type of light-weight, high-strength fi^me by means of 
resin molding. 
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[0033] 

On the left/right side portions on the rear side of base frame (43) (upper portion shown in 
Figures 3 and 4), shafts (431), (432) are formed protruding as rotating shafts with respect to 
chassis (40), respectively. Said shafts (431), (432) are inserted into holes (433), (434) formed on 
the side of chassis (40), respectively. As a result, base frame (43) is pivoted so that it can rotate 
with respect to chassis (40). Consequently, mechanism unit (42) can rotate with respect to 
chassis (40). When mechanism unit (42) is rotated around shafts (431), (432), its front portion is 
displaced up/down between the lower position shown in Figure 3 and the lower position shown 
in Figure 4 with respect to chassis (40). 

[0034] 

On the front side of base frame (43), a pair of guide pins (430a), (430b) are formed 
protruding. Said guide pins (430a), (430b) pass through a pair of vertical guide slots (not shown 
in the figure) formed corresponding to said guide pins, respectively, on the front wall that defines 
opening (41) of chassis (40), and are engaged with cam slots (58a), (58b) of cam member (55) of 
cam mechanism (51) to be explained later, so that they guide the front portion of base frame (43) 
in the up/down direction by means of displacement of cam member (55). 

[0035] 

A prescribed gap (41G) is formed between base frame (43) with said constitution and 
chassis (40) that defines opening (41). This gap (41G) is formed almost around the entire 
circumference of base frame (43), and its width is selected such that even when chassis (40) 
undergoes maximum deformation, the rotation of base frame (43) is still not hampered. 

[0036] 

Said holding member (44) is composed of bottom portion (44a) in a nearly square shape, 
and wall portion (44b) formed on its periphery. Said wall portion (44b) is smaller than inner 
frame (43b) of base frame (43) so that it is accommodated via a prescribed gap (43G) inside the 
frame of base frame (43). Said holding member (44) is supported on base frame (43) via elastic 
members (insulators) (441) set on tab (43T) formed as a protrusion inward towards the center on 
the rear portion of inner frame (43b) of base frame (43) and on tabs (43 T) formed on the 
left/right comers of the front portion of inner frame (43b) of base frame (43), respectively. That 
is, holding member (44) is supported on base frame (43) via elastic members (441) at three 
points that nearly form an isosceles triangle. 
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[0037] 

As shown in Figure 6, elastic members (441) each have central hole (441a) in the axial 
direction and have a nearly cylindrical shape, and they are made of rubber or another elastic 
material. Also, concave slot (441b) is formed in the circumferential direction on the outer 
periphery. Each elastic member (441) is attached on base frame (43) such that a shaft set on tab 
(43 T) is inserted through central hole (441a). Then, by fitting a notch formed at the 
corresponding position of holding member (44) in said concave slot (441b), holding member 
(44) is supported on base frame (43). With this constitution, the vibration generated by rotation 
of the spindle motor to be explained later and transferred to chassis (40) is absorbed by elastic 
members (441). Similarly, the vibration transferred out of the optical disk driver to chassis (40) 
is absorbed by elastic members (44 1 ). 

[0038] 

Again, with reference to Figures 2-4, the following parts are set on holding member (44): 
a spindle motor (not shown in the figure) for rotating the turntable, turntable (46) fixed on 
rotating shaft (45a), optical pickup (30), and optical pickup movement mechanism (48) as a slide 
feeding mechanism that drives optical pickup (30) to move in the radial direction of optical 
disk (3). 

[0039] 

The spindle motor is attached on metal sheet shaped motor support part (45b) fixed on 
holding member (44). This spindle motor can rotate at high speed. For example, it can drive 
optical disk (3) to rotate at a velocity of about 1 80-3000 rpm. Also, fi-om the spindle motor, flat 
cable (45c) for input/output of a control signal extends out. As shown in Figure 2, this flat cable 
(45c) passes through opening (11a) formed on printed circuit board (11)^ and it is connected to 
prescribed connector (45d) set on the lower surface of printed circuit board (11). 

[0040] 

Said turntable (46) is a disk shaped member, with center hub (46a) made of a ring-shaped 
protrusion formed at this central portion. This center hub (46a) fits central hole (3a) of optical 
disk (3) (see Figure 1). In order to absorb a deviation in position when fitting, a taper is formed 
fi-om the tip portion to the base portion. Also, a spring is set inside turntable (46), so that center 
hub (46) [sic; (46a)] moves up/down. Also, a ring-shaped permanent magnet (46b) for absorbing 
a disk clamp to be explained later is set on the inner side of said center hub (46a), that is, on the 
periphery of rotating shaft (45 a) of said spindle motor. 
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[0041] 

Also, ring-shaped pad (46c) is bonded on the peripheral portion of center hub (46a) on 
the upper surface side of turntable (46) (the side that holds optical disk (3) along with the disk 
clamp). This pad (46c) is made of an elastic material with a relatively high friction coefficient, 
such as rubbers of various types, soft resins, porous materials (foams), etc. As a result, when 
optical disk (3) is held in rotation, slippage of optical disk (3) can be prevented. 

[0042] 

Said holding member (44) also has optical pickup movement mechanism (48) set as a 
slide feeding mechanism for moving optical pickup (30), which is for read of data from optical 
disk (3) or write of data to optical disk (3), in the radial direction of optical disk (3). 

[0043] 

As shown in Figure 7, optical pickup movement mechanism (48) is composed of the 
following parts: a DC motor that can rotate forward/backward (hereinafter to be referred to as 
"thread motor") (480), worm (481) fixed on rotating shaft (480a) of thread motor (480) and with 
left screw shaped teeth formed on it (hereinafter to be referred to as "lead screw"), worm wheel 
(482a) engaged with said lead screw (481), small-diameter pinion gear (482b) formed coaxially 
and monolithically with said worm wheel (482a) on the lower surface of worm wheel (482a), and 
rack gear (483) engaged with said pinion gear (482b). Also, optical pickup (30) set in a sliding 
movable way along guide rod (485) is connected to rack gear (483). 

[0044] 

Said lead screw (481), worm wheel (482a), pinion gear (482b), and rack gear (483) are 
made of plastic. Especially, rack gear (483) is made of a flexible plastic material. It has a 
structure having its two ends supported by nearly ]-shaped arms, so that it can bend towards 
guide rod (485) (the right in the figure). Also, lead screw (481) and guide rod (485) are set 
parallel to the back-and-forth direction (the up/down direction in the figure) of optical disk driver 

(!)■ 
[0045] 

The combination of said lead screw (481), worm wheel (482a), pinion gear (482b), and 
rack gear (483) forms a speed reducing gear mechanism in the optical pickup movement 
mechanism (slide feeding mechanism). It reduces the rotating speed of thread motor (480) and 
converts the rotation to straight linear movement of optical pickup (30). With this constitution. 
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when thread motor (480) is driven to rotate forward or backward, optical pickup (30) is driven to 
move in the radial direction of optical disk (3) along guide rod (485). 

[0046] 

More specifically, when thread motor (480) rotates clockwise fi*om the tip side (the lower 
side shown in the figure) of said rotating shaft (480a), worm wheel (482a) is also rotated 
clockwise as seen fi-om the upper side in the axial direction (the outer side of the figure) via lead 
screw (481) that has left screw shaped teeth formed on it, and rack gear (483) is fed forward 
(downward shown in the figure). As a result, optical pickup (30) is driven to move fi-om the outer 
peripheral side of optical disk (3) to the inner peripheral side (fi*om the upper side to the lower 
side in the figure). On the other hand, when thread motor (480) is driven to rotate opposite the 
aforementioned direction, optical pickup (30) moves from the inner peripheral side of optical 
disk (3) to the outer peripheral side (fi-om the lower side to the upper side in the figure). Also, 
lead screw (481) and worm wheel (482a) may have right screw shaped teeth formed on them, 
and, in this case, the movement of said optical pickup (30) is opposite to said movement. 

[0047] 

In order to realize smooth rotation for rotating shaft (480a) of thread motor (480), a 
certain play is set in the axial direction, and a small displacement can be made in the axial 
direction within the range of said play. Consequently, as viewed fi-om the shaft side (the side of 
the tip of the rotating shaft), thread motor (480) rotates counter-clockwise (optical pickup (30) 
moves in the direction towards the outer peripheral side of the disk), and, due to the resistance of 
worm wheel (482a), rotating shaft (480a) undergoes displacement as it is pulled towards the tip 
side within said range of play. In order to suppress the displacement to a minimum level, rotating 
shaft movement restricting means (487) is set with the following fiinction: when rotating shaft 
(480a) undergoes displacement towards the tip side in the axial direction, said rotating shaft 
(480a) comes in contact with the tip, and fiirther movement is restricted. 

[0048] 

As shown in Figures 8(a) and (b), rotating shaft movement restricting means (487) iis 
made of stop piece (487) that is set at prescribed distance d from the tip of rotating shaft (480a) 
in the state in which rotating shaft (480a) is positioned on the base end side within the range of 
play. This stop piece (487) is formed monolithically such that it protrudes fi-om bottom (44a) of 
holding member (44), and, when rotating shaft (480a) moves towards the tip side along with 
rotation of lead screw (481), the tip of rotating shaft (480a) comes in contact with it. 
Consequently, prescribed distance d is set with a dimension smaller than the play of rotating 



shaft (480a). For example, in the case of a small motor for use in an optical pickup movement 
mechanism of a CD-R drive, prescribed distance d is set at about 0.02-0.05 mm. 

[0049] 

Said stop piece (487) is pressed as rotating shaft (480a) makes contact with it. In order to 
realize a strength that can handle this operation, a reinforcing means may be used. For example, 
as shown in Figure 8(b), as a reinforcing means, reinforcing rib (487a) may be formed integrated 
with stop piece (487) on the rear surface (the surface on the side not facing the rotating shaft, the 
left side in the figure). Also, as a reinforcing means on its front surface (the surface on the side 
facing the rotating shaft, the right side in the figure), reinforcing rib (487b) may be formed 
integrated with stop piece (487). Said reinforcing rib (487b) should be set to avoid the portion in 
contact with rotating shaft (480a) of thread motor (480). 

[0050] 

As shown in Figure 9, thread motor (480) is supported from the lower side by a pair of 
supporting parts (488) formed integrated with bottom (44a) of holding member (44), and it is 
fixed from the upper side by fixing plate (489) made of a metal sheet or the like. One end of 
fixing plate (489) is bent to a ]-shape along the wall portion (44b) of holding member (44), and 
this bending portion is engaged with the lower edge of wall portion (44b). The other end of 
fixing plate (489) is fixed by screws or the like on attachment portion (44c) of bottom (44a). 

[0051] 

When said thread motor (480) is attached, first of all, thread motor (480) is positioned in 
a state in which a metal piece having a prescribed thickness (equal to prescribed distance d) is 
sandwiched between the tip of rotating shaft (480a) of thread motor (480) and stop piece (487). 
Then, thread motor (480) is fixed by means of fixing plate (489). Finally, the metal piece 
sandwiched between the tip of rotating shaft (480a) and stop piece (487) is pulled out. In this 
way, the spacing between the tip of rotating shaft (480a) and stop piece (487) is set correctly at 
prescribed distance d. 

[0052] 

In the following, an explanation will be given regarding the relationship between lead 
screw (481) of thread motor (480) and worm wheel (482a) with reference to Figures 10(a), (b) 
and (c). 
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[0053] 

Usually, as sho>yn in Figure 10(a), the rotating axes of lead screw (481) and worm wheel 
(482a) of thread motor (480) are set orthogonal to each other. Also, in order to drive optical 
pickup (30) to move at high precision in the radial direction of optical disk (3), lead screw (481) 
and worm wheel (482a) are set such that the module of the teeth is small, and the lead angle is 
small. 

[0054] 

However, when said lead screw (481) and worm wheel (482a) are used, with the structure 
of the rack, lead screw (48 1 ) and worm wheel (482a) are locked, and recovery is not possible 
simply by backward rotation of the motor. 

[0055] 

Locking between said lead screw (481) and worm wheel (482a) can be eliminated by 
means of a constitution that allows bending of rack gear (483) towards guide rod (485) as 
explained above. Also, as shown in Figure 10(b), one may adopt a scheme in which while the 
lead angle (yl) of worm wheel (482a) is set larger than the lead angle (^2) of lead screw (481) of 
thread motor (480), rotating shaft (480a) of the motor is inclined upward by angle 9 with respect 
to horizontal so that lead screw (481) of thread motor (480) is engaged with worm wheel (482a), 
and thread motor (480) is attached. As explained above, left screw shaped teeth are formed on 
lead screw (481). 

[0056] 

As shown in Figure 10(b), by inclining rotating shaft (480a) and attaching thread motor 
(480), although lead screw (481) of the same type as that shown in Figure 10(a) is used, the lead 
angle of worm wheel (482a) can be made larger than that shown in Figure 10(a). As a result, the 
apparent lead angle of lead screw (481) can be larger, so that slippage in engagement between 
the lead screw and the worm wheel can be reduced, and locking between the lead screw and the 
worm wheel can be prevented effectively with a simple structure. 

[0057] 

Just as shown in Figure 10(a), lead screw (481) is in the same state as in Figure 10(b) and 
the number of teeth of the worm wheel is also the same. Consequently, there is also no change in 
the movement distance of optical pickup (30) for each cycle of rotation of rotating shaft (480a) 
of thread motor (480). 
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[0058] 

In addition, in the constitution shown in Figure 10(b), the rear portion of thread motor 

(480) is lowered, so that a space appears above the rear portion of thread motor (480), and this 
provides more freedom for design. 

> 

[0059] , 

Figure 10(b) is a diagram illustrating the case when left screw shaped teeth are formed on 
lead screw (481). On the other hand, when right screw shaped teeth are formed on lead screw 

(481) , one may adopt the constitution shown in Figure 10(c). That is, rotating shaft (480a) of 
thread motor (480) is mounted such that it is inclined downward. 

[0060] 

By means of said optical pickup movement mechanism (48), optical pickup (30) can be 
driven to move in the radial direction of optical disk (3) along guide rod (485). 

[0061] 

Here, in order to guarantee that optical pickup (30) moves correctly in the radial direction 
of optical disk (3), the direction of installation of guide rod (485) movinted on holding member 
(44) is important. That is, guide rod (485) has to be mounted on holding member (44) such that 
the extension of the trace of the laser beam fi-om optical pickup (30) on the surface of optical 
disk (3) passes through the rotating center of the optical disk (that is, the center of rotating shaft 
(45a) of the spindle motor for rotating the turntable). 

[0062] 

However, an increase in the precision of mounting of guide rod (485) by increasing the 
manufacturing precision and assembly precision of the members has a limited effect and is 
complicated, so that the cost rises. 

[0063] 

In the present embodiment, the following method is adopted for mounting guide rod 
(485) on holding member (44). 

[0064] 

The outer side end portion of guide rod (485) (the upper side in Figure 7) is fixed using 
the same method as that in the prior art. For example, as shown in the upper portion of Figure 1 1 , 
the outer side end portion of guide rod (485) is carried on support table (491) for the guide rod 
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formed monolithically on bottom (44a) of holding member (44), and pressing fixture (492) is 
fixed on support table (491) by screwing screw (493). On support table (491) for the guide rod, 
protrusion (494) is formed monolithically, and by engagement with opening (495) formed on 
pressing fixture (492), deviation in position of pressing fixture (492) can be prevented. Also, on 
support table (491) for the guide rod, a V-shaped slot is formed, and at the same time, pressing 
fixture (492) is bent, so that the outer side end portion of guide rod (485) is fixed so that it caimot 
move. 

[0065] 

On the other hand, as shown in the lower portion of Figure 11, for the inner side of guide 
rod (485) (the lower side of Figure 7), the inner side end portion carried on support table (496) is 
sandwiched between a pair of bolts (497) set on the sides of the table. Said bolts (497) are 
screwed on fixing members (498) formed monolithically on support table (496) for the guide rod 
or on holding member (44) on their sides, and at the same time, they are screwed through said 
fixing members. When bolts (497) on both sides are rotated, it is possible to drive the fixing 
position of the tip of the inner side of guide rod (485) to move in the left/right direction in the 
figure. When the fixing position of guide rod (485) is driven to move in the left/right direction in 
the figure, guide rod (485) is shifted to the left/right with the fixing point on the outer side taken 
as a pivot. As a result, the movement direction of optical pickup (30) is changed. Consequently, 
it is possible to adjust so that optical pickup (30) moves correctly in the radial direction of optical 
disk (3). Also, the outer side end portion of guide rod (485) preferably has a rectangular or oval 
shape so that it can be fixed reliably by two bolts (496) [sic; (497)]. Also, one may also set a 
rotatable fixed member on the tip of each bolt. 

[0066] 

In the following, an explanation will be given regarding the method in which the fixing 
position of the outer side end portion of guide rod (485) is adjusted to move optical pickup (30) 
correctly in the radial direction of optical disk (3), It is assumed that this optical disk driver has a 
tracking servo mechanism using the three-beam method. 

[0067] 

As shown in Figure 12, in the tracking servo mechanism using the three-beam method, 
three laser beam spots are formed side-by-side in a straight line. Among these three laser beam 
spots, the central spot is due to the main beam, and it is equally separated from the two side spots 
that are due to sub-beams. The main beam is mainly used for write of information to the optical 
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disk, or read of information from the optical disk. On the other hand, the sub-beams are used for 
detecting tracking error. 

[0068] 

When guide rod (485) is set appropriately on holding member (44), the straight line that 
connects the three laser beam spots is at a prescribed angle with respect to the information track. 
Consequently, when the spot of the main beam is located directly above the information track, 
the spots of the two sub-beams are positioned partially on the information track in the same 
proportion, while the remaining portions are patterned on the mirror surface. In the example 
shown in Figure 12, the spot of each sub-beam is positioned only half on the information track. 
However, the specific proportion is not limited to this. 

[0069] 

In principle, a tracking error signal can be generated based on the intensity of the 
reflected light from the spots of the two sub-beams. That is, as shown in Figure 12, when the 
laser beam is deflected up, the proportion of the beam spot of the sub-beam on the right on the 
mirror surface decreases, and at the same time, the proportion of the beam spot of the sub-beam 
on the left increases. Consequently, in this case, the intensity of the reflected light from the right 
beam spot decreases,, while the intensity of the reflected light from the left beam spot increases. 
In contrast, if the laser beam shifts downward in Figure 12, the proportion of the beam spot of 
the right sub-beam on the mirror surface increases, while the proportion of the beam spot of the 
left sub-beam on the mirror surface decreases. Consequently, in this case, the intensity of the 
reflected light from the right beam spot increases, and the intensity of the reflected light from the 
left beam spot decreases. That is, the reflected light from the spots of the two sub-beams is 
detected by photo-detectors, respectively, and the outputs are subjected to differential 
amplification to get a tracking error signal for use. 

[0070] 

In the present embodiment, in order to increase the detection precision, eight 
photo-detectors D1-D8 are used to generate the error signal. In this scheme, each beam spot of a 
sub-beam is divided into two regions, and at the same time, the beam spot of the main beam is 
divided into four regions. The light reflected from each of said regions is detected with a 
photo-detector. The regions carrying the photo-detectors are defined as shown in Figure 12, and 
the tracking signal TE is determined as follows: TE = ((DH- D4) - (D2 + D3)) - k((D5 + D7) - 
(D6 + D8)) (where k is an coefficient that can be freely selected). 
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[0071] 

In adjustment of the fixmg position of the outer side end portion of guide rod (485), first, 
an off-center optical disk is set in optical disk driver (1). Then, a reproduction operation (read 
operation) is performed for the off-center disk, and a tracking error signal is detected. In this 
case, the tracking servo mechanism is turned OFF, and only generation of the tracking error 
signal is performed. That is, in this case, the tracking error signal is not used in performing 
tracking control. 

[0072] 

However, as suggested by its name, the rotating center of an off-center optical disk is 
offset from the center of the optical disk (the center of the information track). Consequently, as 
shown in Figure 13, for the off-center optical disk, the envelope (variation in sensitivity and 
amplitude) of the tracking error signal obtained by performing a reproduction operation varies 
periodically corresponding to rotation of the optical disk. 

[0073] 

Here, assume that the information recording surface of the off-center optical disk is 
bisected by a straight line passing through the rotating center and the center of the information 
track. As guide rod (485) is set such that the extension of the trace of the laser beam from optical 
pickup (30) passes through the rotating center, in each period of the tracking error signal, the 
waveform corresponding to one of the divided regions is symmetric to the waveform of the 
tracking error signal corresponding to the other region. 

[0074] 

Here, adjustment of the fixing position of guide rod (485) can be performed so that for 
the envelope of the tracking error signal in a period, the amplitude of the tracking error signal 
corresponding to one of the divided regions has a variation degree equal to that of the amplitude 
of the tracking error signal corresponding to the other region. That is, as shown in Figure 13, the 
fixing position of guide rod (485) is adjusted such that the two peaks in a prescribed period are 
equal to each other (that is, the degree of variation in the amplitude in the first half is equal to 
that in the last half). 

[0075] 

As explained above, for guide rod (485), the fixing position is adjusted such that the 
extension of the trace of the laser beam from optical pickup (30) passes through the rotating 
center of the optical disk. 
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[0076] 

In the off-center adjustment mechanism in the present embodiment, there is no need to 
seek a higher precision of parts and precision of assembly. Consequently, it is possible to reduce 
the cost and to shorten the manufacturing period. Also, for the off-center adjustment mechanism 
in this embodiment, it is possible to absorb a deviation in the rotating center of the optical disk 
that takes place in inclination adjustment of the spindle motor, etc. 

[0077] 

In the following, an explanation will be given in more detail regarding optical pickup 
(30) with reference to Figures 14-18. 

[0078] 

As shown in Figures 14-16, schematically speaking, optical pickup (30) is composed of 
the following parts: pickup base (310) mounted in a freely sliding way on guide rod (485), 
actuator base (320) supported in a freely sliding way on pickup base (310), damper base (330) 
attached on actuator base (320), lens holder (350) supported via suspension spring (340) on 
damper base (330) in a movable way, and objective lens (360) set on lens holder (350). 

[0079] 

More specifically, generally speaking, pickup base (310) is composed of bearing portion 
(311) having a pair of bearings with guide rod (485) inserted through them, and of main body 
portion (312) that is fonned integrated with bearing portion (31 1) and extends in the direction 
Orthogonal to the extending direction of guide rod (485) to reach the right end (the right side in 
Figures 3 and 4) of holding member (44). 

[0080] 

Said bearing portion (31 1) and main body portion (312) are formed monolithically from a 
metal by means of die casting or the like. On the two sides of main body portion (312) (the 
upper/lower sides in Figure 15), a pair of side walls (313) are set facing each other. On said side 
walls (313), V-shaped notches (314) are fonned, respectively. As to be explained later in detail, 
said V-shaped notches (314) fonn a pair of rocking support portions for supporting actuator base 
(320) in a rocking movable way around virtual axis A in the radial direction of the disk parallel 
to guide rod (485). 
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[0081] 

Although not shown in a figure, main body portion (312) is composed of the following 
parts: laser diode (LD) that emits a laser beam, a diffraction grating for dividing the laser beam 
from the LD into three portions, an objective lens that has the laser beam exit towards the optical 
disk and has reflected light incident on it, plural photodiodes that detect the intensity of the 
reflected light and convert same into electric signals, and a mirror and a beam splitter that guides 
the laser beam from the diffraction grating to the objective lens, and at the same time, guides.the 
reflected light from the objective lens to the photodiodes. 

[0082] 

Between the two side walls (313) of pickup base (310), actuator base (320) is set such 
that is can rock around virtual axis A. This actuator base (320) has a pair of side wall portions 
(323), (323) positioned on the inner side of side walls (313) of pickup base (310), respectively. 
The upper end portions of said side wall portions (323), (323) are integrally connected to each 
other by means of connecting parts (324a), (324b), (324c). On the outer surfaces of said side wall 
portions (323), (323), at the positions corresponding to V-shaped notches (314) of side walls 
(313) of said pickup base (310), coupling parts (323a), (323a) are formed as protrusions for 
coupling with said notches, respectively. As a result, actuator base (320) is supported in a 
rocking movable way with respect to pickup base (3 1 0). 

[0083] 

The end portion of actuator base (320) on the side farther from guide rod (485) (the left 
side in Figure 14) is energized downward by means of spring member (336) fixed on main body 
portion (312) of pickup base (310). Also, on the side of actuator base (320) near guide rod (485) 
(the right side in Figure 14), tap-shaped protrusion (327) is formed monolithically. On said 
protrusion (327), a threaded hole is formed. Also, a threaded hole is formed at the corresponding 
portion of bearing portion (31 1) of pickup base (310). Then, from the lower surface of pickup 
base (310), screw (329) is screwed through said threaded holes. By adjusting said screw (329), 
actuator base (320) can be driven to rotate around virtual axis A. As a result, it is possible to 
adjust the tangential skew of actuator base (320) with respect to pickup base (310). That is, in 
this way, a first tangential skew adjusting mechanism (means) is formed. 

[0084] 

Also, on the outer edge of connecting part (324c) of actuator base (320) on the side near 
guide rod (485), support piece (325) of damper base (330) that extends downward is formed 
monolithically. On the inner side of support piece (325), damper base (330) is fixed by screw 



22 



(332). By loosening said screw (332), damper base (330) can rotate around the axis of screw 
(332), so that radial skew adjustment can be performed. Also, one may set a screw and spring on 
the lower surface of damper base (330). 

[0085] 

From the left/right sides (the up/down sides in Figures 14 and 15) of damper base (330), 
two upper/lower suspension springs (340) extend in a direction orthogonal to guide rod (485), 
respectively. On the tip end side of suspension springs (340), lens holder (350) is attached. As a 
result, lens holder (350) is supported such that it can at least move in the vertical direction (the 
focusing direction) and the horizontal direction (the tracking direction). 

[0086] 

On lens holder (350), a coil for servo tracking and a coil for servo focusing are set, 
respectively. In said coils, yokes that are formed by bending monolithically on connecting parts 
(324a), (324b) of actuator base (320) are positioned. On each said yoke, a magnet is set. Also, 
objective lens (360) is set between said coils of lens holder (350). The laser beam is irradiated 
through said objective lens (360) towards the optical disk, and the reflected light is received. 

[0087] 

On optical pickup (30), in addition to said first tangential skew adjustment mechanism, a 
second tangential skew adjustment mechanism (means) is set. Said second tangential skew 
adjustment mechanism is for rotating displacement of pickup base (310) around the central axis 
of guide rod (485), and, specifically, it has the following constitution. 

[0088] 

That is, as shown in Figures 15 and 16, in the end portion of the opposite side (tip side) of 
bearing portion (311), main body portion (312) of pickup base (310) has protrusion portion (315) 
protruding in a direction orthogonal to guide rod (485). That is, said protrusion portion (315) is 
monolithically formed on the upper portion of the rear side of the tip end surface of main body 
portion (312) of pickup base (310) (the upper-right comer in Figure 15). 

[0089] 

As shown in Figures 1 7 and 1 8, the bottom surface of protrusion portion (3 1 5) is a step 
higher than the bottom surface of main body portion (312). Also, on the lower portion of the end 
surface of the tip side of said protrusion portion (314) [sic; (315)], guide piece (316) that 
protrudes out is formed monolithically. On said protrusion portion (315), threaded hole (315a) in 
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the vertical direction is set, and acorn-head screw (317) is screwed in said threaded hole (315a). 
When said acorn-head screw (3 1 7) is rotated, its tip protrudes from the bottom surface of 
protrusion portion (3 1 5). The tip end portion of said acorn-head screw (3 1 7) is in contact with 
sliding surface (380) formed parallel to guide rod (485) at a prescribed spacing below protrusion 
portion (314) [sic; (315)]. That is, when optical pickup (30) is driven to move in the radial 
direction of the disk, the tip of acom-head screw (317) slides on sliding surface (380). The tip of 
acom-head screw (317) is preferably formed in a ball shape to reduce the sliding resistance. 

[0090] 

In the aforementioned constitution, when said acom-head screw (3 1 7) is rotated to 
change the length of the portion protruding from the bottom surface of protrusion portion (315), 
it is possible to rotatingly displace pickup base (310) around the central axis of guide rod (485). 
That is, by adjusting said acom-head screw (317), pickup base (310) is driven in rotating 
displacement around guide rod (485), so that it is possible to adjust the tangential skew of optical 
pickup (30). 

[0091] 

Sliding surface (380) is set along the portion where protmsion portion (315) of main body 
portion (312) moves when optical pickup (30) slides in the radial direction of the disk along 
guide rod (485). Also, it is formed on the upper surface of slender table (382) formed a step 
higher and monolithically on bottom (44a) of holding member (44). 

[0092] 

Above said sliding surface (380) and at a position deviated towards the side of wall 
portion (44b) of holding member (44) (the left side in Figure 17) at a prescribed spacing, bar 
(390) having downward pressing surface (390a) parallel to sliding surface (380) is formed 
integrated with holding member (44). In the slender space defined by said sliding surface (380) 
and pressing surface (390a) of bar (390), guide piece (316) of protrusion portion (315) of main 
body portion (312) of pickup base (310) is positioned. 

[0093] 

On the other hand, on the tip side end portion of main body portion (312) of pickup base 
(310), leaf spring (385) in contact with pressing surface (390a) of bar (390) is attached by means 
of spring (386). This leaf spring (385) is energized against pickup base (310) to rotate around 
guide rod (485) in the direction in which the tip of acom-head screw (317) comes in contact with 
sliding surface (380). 
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[0094] 

Said leaf spring (385) is formed by folding a rectangular frame shaped metal sheet 
stepwise so that an upward elastic force acts on its tip portion (385a). As a result, an energizing 
force acts on pickup base (310) so that guide rod (485) is rotated down towards the center, so 
that the tip of screw (317) stays in contact with sliding surface (380) while it moves. In order to 
reduce the sliding resistance with pressing surface (390a), on tip portion (385a) of said leaf 
spring (385), a pair of protrusions are formed so that the surface has a spherical shape. 

[0095] 

The assembly of optical pickup (30) having the aforementioned constitution is performed 
as follows. 

[0096] 

First, from the guide rod side of acmator base (320), screw (332) is adjusted to provide 
radial skew adjustment. Also, from the lower side of pickup base (310), screw (329) is adjusted, 
and the first tangential skew adjustment mechanism is used to provide tangential skew 
adjustment. Then, optical pickup (30) is assembled in the optical disk driver. 

[0097] 

In the state of assembly in the optical disk device, when tangential skew adjustment of 
optical pickup (30) is necessary, the second tangential skew adjustment mechanism is used to 
adjust screw (317) to appropriately change the protrusion length from the bottom surface of 
protrusion portion (315). As a result, pickup base (310) can undergo rotating displacement 
around guide rod (485), and tangential skew adjustment of optical pickup (30) is possible. 

[0098] 

As shown in Figures 1 9-22, flexible printed circuit board (470) for performing 
input/output of the signal read from optical disk (3) as well as various types of control signals, 
such as servo focusing, servo tracking, etc., is connected to optical pickup (30). On this flexible 
printed circuit board (470), plural conductors for feeding said various types of signals are set, 
and a relatively wide structure is formed. 

[0099] 

As shown in Figures 19 and 20, on the tip portion of flexible printed circuit board (470), 
connector inserting part (470a) is formed. When flexible printed circuit board (470) passes 



through opening (445) formed on bottom (44a) of holding member (44) and opening (lib) 
formed on printed circuit board (11), connector inserting part (470a) is connected to counter 
connector (472) set on the lower surface of printed circuit board (11). 

[0100] 

As shown in Figures 1 9, 20 and 22, a pair of coupling portions (474) made of a pair of 
protrusions is formed on the left/right sides near the center of said flexible printed circuit boaj'd 
(470). The position of said coupling portions (474) is set near the center of flexible printed 
circuit board (470), and said coupling portions are set such that the curved shape shown in 
Figures 1 9 and 22 is realized for the portion from there to optical pickup (30). That is, flexible 
printed circuit board (470) is set such that no load is applied when optical pickup (30) moves so 
that it can follow the movement of said optical pickup, and it is in contact with the recording 
surface of the disk, and it does not entangle with other parts. 

[0101] 

As shown in Figures 7, 19 and 22, opening (445) of holding member (44) where flexible 
printed circuit board (470) is inserted is formed in recess (447) formed in bottom (44a) of 
holding member (44). This opening (445) is formed in a slender slit shape with a width a little 
larger than the width of flexible printed circuit board (470). As shown in Figures 7 and 19, a pair 
of protrusions (448) is formed monolithically near said opening (445) on the left/right wall 
portions that define recess (447). Then, coupling portions (474) formed on the left/right sides of 
flexible printed circuit board (470) are coupled to said protrusions (448), respectively. 

[0102] 

Also, as shown in Figures 2 and 1 9, opening-shielding member (476) is installed in a 
quick connect/disconnect configuration on opening (445). As shown in Figures 21(a)-(c), said 
opening-shielding member (476) is composed of sheet-shaped member (476a) fit to recess (447) 
of bottom (44a) of holding member (44) and a pair of foot portions (476b) formed monolithically 
such that said foot portions protrude down from the left/right sides of said sheet-shaped member 
(476a). Said foot portions (476b) can elastically deform towards each other, and coupling 
protrusions are formed on their tip portions. 

[0103] 

With the following mechanism, opening-shielding member (476) can be installed in 
opening (445) in a quick connect/disconnect configuration: while coupling portions (474) of 
flexible printed circuit board (470) are coupled to protrusions (448), respectively, and flexible 
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printed circuit board (470) is inserted through opening (445), its pair of foot portions (476b) are 
inserted in opening (445) on the two sides of flexible printed circuit board (470), respectively. 

[0104] 

In this way, flexible printed circuit board (470) can be positioned correctly with respect 
to the chassis (holding member) by coupling portions (474) engaging with protrusions (484) [sic; 
(448)]. As a result, even when optical pickup (30) moves, there is still no deviation in position in 
the longitudinal direction, and as shown in Figures 19, 22(a) and (b), the curved shape can be 
maintained. Also, when optical pickup (30) is driven to move towards the inner peripheral side 
of optical disk (3), even when flexible printed circuit board (470) is pulled, the force is still not 
transferred to the side of printed circuit board (11), and it is possible to prevent connector 
disconnection of inserting part (470a). 

[0105] 

In addition, since opening (445) is covered with sheet-shaped member (476a) of opening- 
shielding member (476), it is possible to prevent entry of dust and dirt through opening (445) 
from the side of printed circuit board (11). 

[0106] 

Also, at the connecting site between flexible printed circuit board (470) and optical 
pickup (30), pressing member (479) is set to define the extending direction of flexible printed 
circuit board (470) and to form the desired curved shape. This pressing member (479) is made of 
a metal sheet a little wider than flexible printed circuit board (470), and it has a flat sheet portion 
fixed on the upper surface of optical pickup (30) and an inclined portion extending obliquely 
downward from the flat sheet portion. The tip of the inclined portion is bent near the horizontal 
direction. 

[0107] 

Because said pressing member (479) presses flexible printed circuit board (470) from the 
upper side, flexible printed circuit board (470) extends a little downward from the connecting 
site with optical pickup (30), and it is fiirther pressed by the tip portion of the inclined portion. 
As a result, even when optical pickup (30) moves from the position shown in Figure 22(a) (the 
inner peripheral side position of the optical disk) to the position shown in Figure 22(b) (the outer 
peripheral side position of the optical disk), flexible printed circuit board (470) can always be 
kept in the ideal curved shape, and it is possible to prevent contacting of flexible printed circuit 
board (470) with the recording surface of the optical disk. Also, the load applied on flexible 
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printed circuit board (470) due to movement of optical pickup (30) is diminished by pressing 
member (479), and the load applied on flexible printed circuit board (470) does not directly reach 
the connecting portion with the pickup. 

[0108] 

Also, thread motor (480) of optical pickup movement mechanism (48) is combined with 
the spindle motor and loading motor (61) to be explained later, and they are controlled by the 
control means (CPU) set on printed circuit board (11). 

[0109] 

Here, it is preferred that thread motor (480) be controlled such that a low voltage is 
applied to drive for starting, and positive or negative voltage pulses are applied at a prescribed 
interval on the coil, so that rotating shaft (480a) is driven to undergo minute vibration. In this 
way, when the motor is started, there is no need to apply a high voltage. Especially, this is 
effective when a minute feed is needed during reproduction/recording by optical pickup (30). For 
example, for a small motor used in the optical disk moving mechanism of a CD-R drive, a pulse 
voltage of about 40 Hz is applied. 

[0110] 

Once again, with reference to Figures 3 and 4, in front of mechanism unit (42), loading 
mechanism (50) is set such that mechanism unit (42) is displaced between the lowered position 
(the state shown in Figure 3) and the raised position (the state shown in Figure 4), and at the 
same time, disk tray (5) is driven to move between the loading position and the unloading 
position. 

[0111] 

Said loading mechanism (50) has cam mechanism (51) that is set interlocked with 
mechanism unit (42) and can move between a first position (the state shown in Figure 3) and a 
second position (the state shown in Figure 4), and driving mechanism (60) for driving disk tray 
(5) and cam mechanism (51). 

[0112] 

Said cam mechanism (51) works such that at the first position shown in Figure 3, 
mechanism unit (42) is set at the lowered position, and at the second position shown in Figure 4, 
mechanism unit (42) is positioned at the raised position. 
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[0113] 

In the following, an explanation will be given in more detail regarding cam mechanism 
(51) with reference to Figures 23 and 24. 

[0114] 

Said cam mechanism (51) has cam member (55) set in a sliding movable way between 
the first position (the state shown in Figure 23) and the second position (the state shown in 
Figure 24) in the lateral direction (the direction orthogonal to the movement direction of disk 
tray (5) with respect to chassis (40), and an oblique direction towards the upper-right side). 
Generally speaking, said cam member (55) has sheet-shaped vertical portion (55b) formed 
monolithically at a right angle to sheet-shaped horizontal portion (55a) and at the rear edge on 
the lower surface of sheet-shaped horizontal portion (55a) (the mechanism unit side, nearly the 
front side in the figure), and it is made of a member having a nearly T-shaped cross-section. 
With this shape, it is possible to prevent warping when cooled when it is molded from a resin 
material. 

[0115] 

On horizontal portion (55a) of cam member (55), guiding slots (56a), (56b) are formed in 
the lateral direction so that they have a pair of protrusions (52a), (52b) formed protruding on the 
upper surface of the fi-ont portion of chassis (40) engaged in them, respectively, and cam member 
(55) is guided between said first position and said second position. Also, on the inner surface of 
said horizontal portion (55a), a couplmg pin (not shown in the figure) is set, and it is inserted in a 
slot in the lateral direction formed on the upper surface of the fi-ont portion of chassis (40). This 
coupling pin is interlocked to emergency unloading mechanism (90). 

[0116] 

On said horizontal portion (55a) of cam member (55), disk tray lock portion (55d) is 
formed, and it works such that when movement is made from the first position to the second 
position, it is coupled to rib (5c) formed on the inner surface of disk tray (5) so that the 
movement of disk tray (5) is restricted. 

[0117] 

Also, vertical portion (55b) of cam member (55) is positioned facing the fi*ont wall that 
defines opening (41) of chassis (40). On said vertical portion (55b), a pair of cam slots (58a), 
(58b) in the same shape is formed. Said two cam slots (58a), (58b) are composed of upper slot 
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(581) and lower slot (583) extending in horizontally, and inclined slot (582) that connects said 
upper slot (581) and lower slot (583). 

[0118] 

In said cam slots (58a), (58b), guide pins (passive members) (430a), (430b) set on the 
front surface of base frame (43) of mechanism unit (42) are inserted, respectively. Said guide 
pins (430a), (430b) slide to move up/down along cam slots (58a), (58b) when cam member (55) 
is driven to move between the first position and the second position. 

[0119] 

That is, when cam member (55) is at the first position, guide pins (430a), (430b) are 
coupled in lower slot (583) (see Figure 23), and the front portion of mechanism unit (42) is at the 
lowered position shown in Figure 3. When cam member (55) is driven to move from the first 
position to the second position, guide pins (430a), (430b) rise along inclined slot (582), and 
along with this movement, the front portion of mechanism unit (42) is also raised from the 
lowered position to the raised position. Then, when cam member (55) reaches the second 
position, guide pins (430a), (430b) are coupled to upper slot (581) (Figure 24), and the front 
portion of mechanism unit (42) is displaced to the raised position shown in Figure 4. 

[0120] 

Also, at the end portion of horizontal portion (55a) of said cam member (55), protrasion 
(59) is fonned monolithically, and it is engaged with cam member movement restricting slot (7) 
formed on the inner surface of disk tray (5). While said protrusion (59) is engaged with first 
movement restricting slot (7a) of disk tray (5), movement of cam member (55) in the lateral 
direction is restricted, and it is kept at the first position. Then, along with the movement of disk 
tray (5), said protrusion (59) slides in first movement restricting slot (7a). When it reaches 
second movement restricting slot (7b), protrusion (59) moves along the inclined slot of second 
movement restricting slot (7b), and cam member (55) is displaced in the area of lower slot (583) 
of cam slots (58a), (58b). Then, when protrusion (59) reaches the position of third movement 
restricting slot (7c), cam member (55) can move to the second position. 

[0121] 

Also, when cam member (55) moves to the second position, as explained above, disk tray 
locking portion (55d) formed on horizontal portion (55a) of cam member (55) is engaged with 
rib (5c) formed on the inner surface of disk tray (5), and the horizontal movement of disk tray (5) 
is restricted and locked. 
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[0122] 

As shown in Figures 23 and 24, driving mechanism (60) of loading mechanism (50) has 
the following parts: loading motor (61) made of a DC motor that is set on the inner surface of the 
front portion of chassis (40) and can undergo forward/backward rotation, pinion gear (62) 
attached on rotating shaft (61a) of loading motor (61), second gear (63) with an intermediate 
diameter and engaged with pinion gear (62), and third gear (64) of a larger diameter and engaged 
with a small gear (not shown in the figure) fixed coaxially to the lower portion of second gear 
(63). In the upper portion of said third gear (64), a small diameter cylindrical portion is formed 
monolithicaily and coaxially. On the upper portion of the cylindrical portion, small gear (64a) is 
formed monolithicaily and coaxially. On small gear (64a) of said third gear (64), working gear 
(65) is engaged with first and second racks (6a), (6b) of disk tray (5). Said working gear (65) is 
composed of lower gear (65a) engaged with small gear (64a) of third gear (64), and of upper gear 
(65b) formed monolithicaily and coaxially with lower gear (65a) and engaged with a rack of disk 
tray (5). 

[0123] 

In this embodiment, all of said gears (62)-(65) are spear gears. By means of a 
combination of these.gears, a speed reducing mechanism for loading motor (61) is formed in 
loading mechanism (50). 

[0124] 

Said working gear (65) is set in a rotatable way on rotating shaft (67) set on planetary 
arm (66) attached in a rotatable way on rotating shaft (64b) of third gear. (64). This planetary arm 
(66) has rotating portion (66a) fit in a rotatable way on tfie cylindrical portion of third gear (64) 
as well as first arm (66b) and second arm (66c) extending fi-om rotating portion (66a), and it has 
an overall shape like a <. 

[0125] 

On one end of first arm (66b) of planetary arm (66), rotating shaft (67) is formed as a 
protrusion, and working gear (65) is mounted in a rotatable way on rotating shaft (67). That is, 
working gear (65) takes rotating shaft (64b) of third gear (64) as the revolution shaft, and takes 
rotating shaft (67) of first arm (66b) as the rotation shaft, and it has a structure of a planetary gear 
that rotates along second rack (6b), and small gear (64a) of third gear (64) fiinctions as a sun 
gear. Also, pin (68) is formed protruding downward on the tip of second arm (66c) of said 
planetary arm (66), and it is fit to coupling portion (55c) formed on said cam member (55). 
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[0126] 

Also, as shown in Figures 23 and 24, a section of rotating portion (66a) of planetary arm 
(66) is partially notched, and small gear (64a) of third gear (64) is exposed from the notch 
portion, and, at this portion, it is engaged with lower gear (65a) of working gear (65). 

[0127] 

With the aforementioned constitution, when working gear (65) is engaged with first rack 
(6a) of disk tray (5), it performs a first operation in which while it is kept at a prescribed 
position, disk tray (5) is driven to move between the disk unloading position and the disk loading 
position; and when it is engaged with second rack (6b) of disk tray (5), it performs a second 
operation in which cam member (55) is driven to move between the first position and the second 
position. 

[0128] 

More specifically, as explained above, for cam member (55), when protrusion (59) 
formed on the upper surface of horizontal portion (55a) of cam member (55) is engaged with first 
movement restricting slot (7a) on the inner surface of disk tray (5), its movement from the first 
position to the second position is restricted. Consequently, during this period, that is, during the 
period of movement of disk tray (5) between the unloading position and loading position, pin 
(68) of second arm (66c) of planetary arm (66) is engaged with coupling portion (55c) of cam 
member (55). Consequently, planetary arm (66) cannot rotate in this state. As a result, during the 
period when protrusion (59) of cam member (55) is engaged with first movement restricting slot 
(7a) of disk tray (5), working gear (65) is held at a prescribed position. In this state, as shown in 
Figure 3, working gear (65) is engaged with linear first rack (6a) of disk tray (5), and, due to 
rotation of loading motor (61), it fiinctions as the driving gear of disk tray (5) that is driven to 
move between the disk unloading position and the disk loading position. 

[0129] 

On the other hand, when disk tray (5) moves to the right in front of the disk loading 
position, protrusion (59) of cam member (55) moves from first movement restricting slot (7a) of 
disk tray (5) to second movement restricting slot (7b), and cam member (55) undergoes a small 
displacement in the lateral direction (the side of the second position). Then, when disk tray (5) 
moves further, said protrusion (59) reaches third movement restricting slot (7c), and cam 
member (55) can move to the second position. In this state, as indicated by the broken line in 
Figure 4, working gear (65) is engaged with second rack (6b), and cam member (55) is in a state 
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in which it can move to the second position, and planetary arm (66) can be rotated. As a result, 
along with the rotation of loading motor (61), working gear (65) moves along arced second rack 
(6b), and it works as a planetary gear. 

[0130] 

In company with the movement of said working gear (65), said planetary arm (66) rotates 
clockwise around rotating shaft (64b) from the position shown in Figure 23 to the position shown 
in Figure 24. As a result, second arm (66c) of planetary arm (66) also undergoes the same 
rotation. In company with the rotation of said second arm (66c), cam member (55) is driven via 
pin (68) connected to coupling portion (55c), and it moves from the first position shown in 
Figure 18 to the second position shown in Figure 19. In company with the movement of cam 
member (55) from the first position to the second position, guide pins (430a), (430b) in front of 
base frame (43) of mechanism unit (42) rise along inclined slots (582), (582), and the front 
portion of mechanism unit (42) is displaced from the lowered position shown in Figure 3 to the 
raised position shown in Figure 4. 

[0131] 

As shown in Figure 2, disk clamp (80) is set in the upper portion of chassis (40). This 
disk clamp (80) is supported in a rotatable way on sheet shaped support member (81) with 
opening (81a) formed in the central portion. 

[0132] 

More specifically, support member (81) is supported in the lateral direction in the upper 
portion of chassis (40) by fixing its two ends on mounting portions (40c) of chassis (40) by 
means of bosses (or rivets). On the other hand, disk clamp (80) is composed of a main body 
portion in a bottomed flat drum shape inserted in opening (81a) of support member (81), and of a 
flange portion engaged on the upper surface of support member (81) formed on the outer 
periphery of the upper portion of the main body portion. Inside the main body portion, a circular 
iron member for fixing by suction is set, and it is suctioned and attached by permanent magnet 
(46b) buried in turntable (46). 

[0133] 

As shown in Figures 2-4, the optical disk driver has emergency unloading mechanism 
(90). Said emergency unloading mechanism (90) works as follows: when the disk tray is at the 
reproduction position, and loading motor (61) stops working due to a power outage or the like, 
when a fixture is inserted from the main body of the device and the cam is rotated, cam member 
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(55) is driven to move from the second position to the first position. As a result, the tip of disk 
tray (5) exits fi"om the interior to the outside. 

[0134] 

In the following, an explanation will be given regarding the operation of optical disk 
driver ( 1 ) in this embodiment. 

[0135] 

When optical disk driver (1) is not in use, empty disk tray (5) is acconunodated in casing 
(10) (inside device main body (2)) (disk loading position/disk reproduction position). In this 
state, as shown in Figure 4, mechanism unit (42) is at the raised position, cam member (55) is at 
the second position shown in Figure 23, and protrusion (59) on horizontal plane (55a) of cam 
member (55) is positioned in third movement restricting slot (7c). In addition, as indicated by the 
broken line shown in Figure 4, working gear (65) of driving mechanism (60) is engaged with 
second rack (6b) by means of the end portion on the side opposite first rack (6a) of said second 
rack (6b) on the inner surface of disk tray (5). 

[0136] 

When an ejection operation is performed in this state, loading motor (61) rotates in a 
prescribed direction, and via a speed reducing mechanism, it drives working gear (65) clockwise 
as shown in Figure 4. In this state, working gear (65) works as a planetary gear with shaft (64b) 
as the rotating shaft. Along with this rotation, it moves along second rack (6b) towards first rack 
(6a). Along with movement of working gear (65), planetary arm (66) is driven to rotate 
counter-clockwise around rotating shaft (64b). Due to rotation of planetary arm (66), second arm 
(66c) drives via pin (68) the cam member (55) from the second position shown in Figure 4 
(Figure 24) to the first position shown in Figure 3 (Figure 23). As a result, mechanism unit (42) 
is also driven to move fi-om the raised position to the lowered position. During movement of cam 
member (55) fi*om the second position to the first position, protrusion (59) on the upper surface 
of horizontal portion (55a) of cam member (55) slides along third movement restricting slot (7c), 
and it passes second movement restricting slot (7b) and reaches first movement restricting slot 
(7a). 

[0137] 

At this time, working gear (65) moves fi-om second rack (6b) to first rack (6a), and 
protrusion (59) of cam member (55) also moves from second movement restricting slot (7b) to 
first movement restricting slot (7a). When said protrusion (59) of cam member (55) moves to 
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first movement restricting slot (7a), movement of cam member (55) in the lateral direction is 
restricted, and along with this movement, planetary arm (66) also enters a non-rotatable state, 
and working gear (65) works as the driving gear of disk tray (5). Consequently, as indicated by 
the broken line in Figure 3, working gear (65) is engaged with first rack (6a) of disk tray (5), and 
disk tray (5) is driven to move from the loading position to the imloading position 
(setting/removing positions). In this state, mechanism unit (42) has been displaced to the lowered 
position, and it is separated by a prescribed distance from disk clamp (80). Consequently, disk 
clamp (80) and turntable (46) do not hamper the unloading operation of disk tray (5). 

[0138] 

When optical disk (3) is carried on disk carrying part (5a) of disk tray (5) pulled from 
opening (15a) of front bezel (15), and a loading operation is performed, loading motor (61) 
rotates in the direction opposite said direction, and, via a speed reducing mechanism, working 
gear (65) is driven to rotate (reverse rotation) in the counter-clockwise direction in Figure 3. 
Along with this operation, disk tray (5) moves backward (to the deeper side of the disk driver), 
passes through opening (15a), and reaches said disk loading position. As a result, optical disk (3) 
carried at the positioned state on disk tray (5) is also carried to the disk loading position (disk 
reproduction position) in device main body (2). 

[0139] 

During loading of disk tray (5), that is, as it moves to the back side, working gear (65) is 
engaged with first rack (6a) on the inner surface of disk tray (5). Also, protrusion (59) in the 
upper portion of the cam member, it is guided along fu-st movement restricting slot (7a). 
Consequently, cam member (55) is held at the first position, and it cannot move to the second 
position. As a result, planetary arm (66) is also kept at the prescribed position where it cannot 
rotate, and working gear (65) is driven to rotate to a prescribed position, and it works as the 
driving gear of disk tray (5). Then, mechanism unit (42) is kept in the state in which the front 
portion is at the lowered position. 

[0140] 

When disk tray (5) approaches the disk device position, protrusion (59) formed on cam 
member (55) moves from first movement restricting slot (7a) to second movement restricting slot 
(7b), and cam member (55) shifts slightly in the lateral direction. Then, disk tray (5) reaches the 
disk loading position, and protrusion (59) of cam member (55) moves via second movement 
restricting slot (7b) to third movement restricting slot (7c), cam member (55) enters a state in 
which it can move from the first position to the second position, and planetary arm (66) also can 
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be rotated. Also, in this state, working gear (65) is positioned at the transition point between first 
rack (6a) and second rack (6b). 

[0141] 

Consequently, in this state, movement of disk tray (5) is restricted, and on the other hand, 
rotation of planetary arm (66) can be performed. Consequently, when working gear (65) is driven 
to rotate due to rotation of loading motor (61), working gear (65) moves while it rotates along 
second rack (6b), and it works as a planetary gear. 

[0142] 

When working gear (65) works as a planetary gear and moves along arced second rack 
(6b), along with the movement of working gear (65), planetary arm (66) rotates clockwise as 
shown in Figure 3 around rotating shaft (64b). When planetary arm (66) undergoes said rotation, 
second arm (66c) of planetary arm (66) also rotates clockwise, so that cam member (55) moves 
from the first position to the second position. 

[0143] 

Along with the movement of cam member (55), guide pins (430a), (430b) at the tip of 
base frame (43) of mechanism unit (42) are pushed up along inclined slot (582) of cam slots 
(58a), (58b) up to upper slot (581). As a result, mechanism unit (42) is displaced from the 
towered position to the raised position, and center hub (46a) of turntable (46) is engaged with 
central hole (3a) of optical disk (3) carried on disk tray (5) and transported to the disk loading 
position. Then, disk clamp (80) is attracted and attached on permanent magnet (46b) of turntable 
(46), and optical disk (3) is held between them. 

[0144] 

When the reproduction switch or the like is manipulated in said state, together with 
rotation of spindle motor (45), turntable (46) is also rotated. In company with this rotation, 
optical disk (3) is also rotated to perform reproduction of the optical disk or write to the optical 
disk. Also, when reproduction of optical disk (3) is ended or stopped, and the optical disk is 
taken out, a prescribed switch or the like is manipulated, and unloading of the optical disk (eject) 
is performed. During this unloading operation, the process is reverse that of the aforementioned 
operation. 
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[0145] 

In the above, an explanation has been made concerning an embodiment of the present 
invention. However, the present invention is not limited to this scheme, and various 
improvements and modifications are possible. Also, according to the present invention, the 
application is not limited to a CD-R drive. It may also be adopted in a CD-ROM drive, or 
another disk driver. 

[0146] 

Effect of the invention 

According to the present invention, one end of the guide rod is held and fixed, so that the 
guide rod is fixed with respect to the holding member in use, and a holding-fixing position 
adjusting means that can change the holding-fixing position is set so that one end of the guide 
rod can move in a direction orthogonal to the extension direction. As a result, there is no need to 
seek a higher precision for parts and precision of assembly. Consequently, it is possible to cut the 
cost and to shorten the manufacturing period, and it is possible to reduce the tracking error. 

[0147] 

Also, the off-center adjustment mechanism of the present invention can absorb deviation 
in the rotating center, of the optical disk that takes place in inclination adjustment of the spindle 
motor, etc. 

Brief description of the figures 

Figure 1 is an oblique view illustrating an optical disk driver that adopts the off-center 

adjustment mechanism of the present invention. 

Figure 2 is an exploded view of the optical disk driver shown in Figure 1. 

Figure 3 is a plan view of the main body of the device shown in Figure 1 excluding the 
housing of the optical disk driver. It shows the state when the mechanism unit is at the lowered 
position. 

Figure 4 is a plan view of the main body of the device shown m Figure 1 excluding the 
housing of the optical disk driver. It shows the state when the mechanism unit is at the raised 
position. 

Figure 5 is a bottom view of the disk tray of the optical disk driver shown in Figure 1 . 
Figure 6 is an oblique view of the elastic member in the optical disk driver shown in 
Figure 1. 

Figure 7 is a plan view illustrating the holding member in the optical disk driver shown in 
Figure 1 (optical pickup movement mechanism (48)). 
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Figure 8: (a) is "a plah view of the thread motor used in the slide feed mechanism of the 
optical disk driver of Figure 1 . (b) is an enlarged partial view for illustrating the spacing between 
the tip of the rotating shaft of the thread motor and the stop piece. 

Figure 9 is a front view illustrating the attachment state of the thread motor shown in 
Figure 8. 

Figure 10: (a), (b), (c) illustrate the engagement state between the lead screw and the 
worm wheel in the slide feeding mechanism. 

Figure 1 1 is a plan view of the off-center adjustment mechanism in an embodiment of the 
present invention. 

Figure 12 is a diagram illustrating the method for generating a tracking error signal using 
the three-beam method. 

Figure 1 3 is a diagram illustrating the adjustment method of the off-center adjustment 
mechanism shown in Figure 11. 

Figure 14 is an oblique view illustrating the optical pickup used in the optical disk driver 
shown in Figure 1 . 

Figure 15 is a plan view of the optical pickup shown in Figure 14. 

Figxire 16 is a bottom view of the optical pickup shown in Figure 14. 

Figure 17 is a cross-sectional view of the portion of the optical pickup shown in Figure 
14 where the second tangential skew adjustment mechanism is set. 

Figure 18 is an oblique view of the portion of the optical pickup of Figure 14 where the 
second tangential skew adjustment mechanism is set. 

Figure 19 is an oblique view illustrating the attachment structure of the flexible printed 
circuit board in the optical disk driver shown in Figure 1 . 

• * 

Figure 20 is a plan view of the flexible printed circuit board shown in Figure 19. 

Figure 21 : (a), (b), (c) are the plan view, side view and bottom view of the opening- 
shielding member that closes the opening of the holding member of the optical disk driver shown 
in Figure 1. 

Figure 22: (a) and (b) illustrate the state of deformation of the flexible printed circuit 
board in company with movement of the optical pickup. 

Figure 23 is an oblique view illustrating the structure of the cam mechanism in the optical 
disk driver shown in Figure 1 . It shows the state in which the cam member is set at the first 
position. 

Figure 24 is an oblique view illustrating the constitution of the cam mechanism in the 
optical disk driver shown in Figure 1 . It shows the state in which the cam member is at the 
second position. 
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445 Opening 

447 Recess 
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487 Stop piece 
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Support table for guide rod 
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Loading mechanism 
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Cam member 
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Loading motor 
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Rotating shaft 
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Rotating shaft 
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Lower gear 
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(2) 1^^20 0 1-6 184 (P2001-6184A) 



X ^ iBKSgfiffl 5r 7 -fe >- 5^ -ps««t:' A T . 

Hu «y H^0-SS5fiflS"C^I$;<^-f Ho »y H Sr»Etf J: -5 fcrffi 

3B 1 X{ i 2 co^r ^ ^ IHHliSfiffl^j- :? -fe y -PfflS 
^•x^f Vi/x^— fi-^S-^HiL. b^'y*:^^x5— ft 

[0001] 
[0002] 

(CD) J?>CD-ROM^60fB«l«S* (atx-f^^) 
[0003] ^tT^^^^^^^' C7)t»$8ieiiffit3«i. xvnM 



[00 04 1 z<oxot,z^ ^ x^fsmmsit. 3tx 

[000 5] 3tt^-y^r-/r«. llW6i'S*"r-rX^(c 

fz. ;y-f Kn yh'ti. ^Kx-fv^^^SrEHeS-iir^XtyK 
[0006] *3t. Jtevt^'r-yrii. l^-lfb'-ixSr 
^ y ^«t« ffl;^^*^ S fit V . 

[00 071 h^y^V-i^lf-^KMWctt. U-1fb'- 
-6.S:3:»-S»JU. 4'ifcOl^-'rb'-ASr8e^S*fflcOJ?«>f 
yb'-wt.fc LTfiefflt> Mfflj02O0l/-ifb'-AS:fit 

[0008] 3b-A^Sr$gfflLJ^h^-y^>':/'^-JJ< 
afflXii. 3ocov-"^b'-i*;&«3t7'-f>^^±CC-tix-e 
ixje«i-'l> 3oo::^;K*y h S:JS^lt»i:«« h ^ *y;^ t 

b'— A yb'— A) c7)X;K^y h*^. 5tx^X^*ffl 

[00091 fif*<:05tT ^ X:^JIST(i> 

^ry^/x^-co^SrKi-r^ J: "piwUrv^S. 
[00 101 

y^x^-cosfeiRfeit:^^^^. aPrasmc*-*>-s>^h 

[00111 3X V<nlM. SitMHOii:^ 

Rg±$:'5iffitc-r & 3t br »y ^ r r ffl Ji- 7 -b y 

«&ixpr:7 -b V -ps^itsrafit-r c: t * a wi: -r 

[00 121 

9r-/'r^mm^^^z-^^hilAY^^yYk,^ 



(3) !^ra20 0 1-6 184 (P2001-6 184A) 



[ 0 0 1 4 1 fne;<f'< HD^y H^O— 5gi±. -^Oflll 
TOO 1 5] ^fz. ^%m^zXix\i. ±ie3Kx>f-X:^ig 

7.y:3<f>'^x^-fi#S:«a5U, h^y^^^^x^-fi 

t-th^f^ x^mm&mm:^y^>9-mmm(nm 

[00 16] 

[0017] i-r. ^^flJiO^v'^ X^J^iBlti^Mffl^t^ 

[00 18] 01 ^WRimm^fih^'T ^ 
Hi. 3t-f -<;^^3*fi^eifeii-Sft'r-g>cD-R 

roOWt^ii'CV>6:7o:^h-^-if;l/l ScOfflPSBl 5a 
<^>3S M*f* 2 rt ^<^ai t AiiJi^tg^TT >f X ^ h I- >f 

[00 1 9] 112 tc. I11^0^x>f ;^:^IEi6iSB^^^SI 

ruvMnsM^Ki 1 TV^hmmmmi i^^-ttc 

V-^l OhSr^LTv^S. 

[00 201 ^-5^>^1 Ott. rU^'MllKSffil 1 



(OTmifZmfhtlfzJSMl 0 ai: . ««jfiiLi*:l 3c0jg 

mi:moMmRirfmtf^misi,^titzmmco±ir-x i o 

bi:*>^>«fi£S<l-CV%-g>, iS«l Oa&l/±^-X10 

ffl4(*l 3(c:t'^i^'^:i:-CEl^SixTV^^. tfz. Z.<7)^ 
-i^V^l OOfrtriSSBlCli. fflP15aS:*-rS70 

[002 1] ifc. ruyhSSftS^l li^zii. c:c7)5t 

m^shij^m^-^tix^^^. ^Lx. zzi^zmm^tifz 

[002 21 02tCjDi. a3&lX04S:#Bg-r^i:. 
S«fflA#:l 3(4. «»«8i^T?B«Sil/^i^-v->'4 

oi&^LTv^i,. ^<;oi^^->'4 0(4. {m^:fjm(om 

□ 4 1 *«Jgffi$iX?tlga64 0 ai: . JSffl4 0 aCOte&a 

m^:6i^t«)oT3co*«fci:KS<xfcSa4 O b i: 

(4. aa8(4Jgfi£$ilTi3^-r. raiicS<TJt«®tc5:-oT 
V^-S.o ^LT. Sffiffli:«cl3**^r->'>'^10rt(Cffl 

y^i oi,zWLoni'r(i>tifzyx3yh^'^j\^i 5<7)rapi 

5a t^L. ^Pl SaSrilL-Cir^fX^' hP>f 5$: 
[0023lT-f^^M^-< 5(7)7'' ^ -:^^ffiBS5 atC 

(4. -ec7)(aiar+3fe)&>fef*:6-(cr«n**oTi»«:&j^raP2 

0*<?K^$iiTV^^. x>f hU>f 5;&^5gB*(*:2f*l 
fc:»AStL&t. T^r*^^w<^^Prt(c:J'->'T--:/;U 
4 6;t?^5?^ttSL. x>f x^Mx>f 5±(::ttBSiX3t3KT. 

[00 24] ll5Sr#ga-rSi:. "f^X^VV^ ScoM 

m5L&X/5R\i. >'A—v'4 0<?)!SgP4 0 aCOfitiw 

tl^tvSk^L. x-fX^bU>f SSr^rt-r*. 
[002 5] tfz. ^ X'^ hU^ 5<omS(>zi±^ —-fj 

(nii-i Ym'SX^Xz^-^Xn' ^x^ 5<rymk-n^\z 

»t;f«»SM«5comi<05'y^6ai:. ^cO^K^^-y^ 

6 acofwffigp (lacoTffly) icSig!-r^<t 3 

^y^Sht €rW-rS 7 y ^^-V6*<»«StLTV^i» . 
[00 26] x-fX^ M^>f 5C0S®(^I4> :9 

^ msmziQ'oXj^M.utti^mMmmitmf'f^tix 

K^^. Zcr>:^M.mt^mm»m7i,i. lll<J0^-y^6a 



(4) JRf^2001"6184 (P200 1-6 184A) 



[00 27] ^^(,zttz. f ^X^ VV^^ 5cOS®(w 

[0 0 28] St/. 112 7^^114 Sr#0a-f Si:. 
-:r;U4 6^. x-f>^^3S:B^«IB«i- B^-^'^J^- 
[00 2 9] ««^— *y ^4 2«i. i^^-i^AO(^m^ 

4 0 ^i{zm&^tlfzl,m^:ffm<^m^4 i rtt^itx* s J: 

;l/4 6S:W (03tc^f«®) . %'f^:^9tm?<^ 
flfzmz\t. ^-yr-^fVAeH-^^-^X mAliZ 

[00301 S A>tw«mx^ y htCOV^Tl^^S i: . 
mm:^^ 'X h 4 2 ti. »i t < (i?S®gafltTii«$ ttS 
y<,— ^4 3i:. x:7l/-A4 3Cw^L5¥14 
astf (>f 4 4 lS::frU"C3d*S<Xi>«l# 

^MAAti^l^X^i^h. 

[0031] ^-:?.yv-^A 3\i. m:H^'saftk'H^ 

**-r&«5J3:H«?K<0»«tiJ^^SixTV%^. Z,<^^- 
>^:7l/-A4 3Ji. :^*?B05^M*SP4 3 ah. 3^h^^^S84 
3acOrtfflWc(aSt. $'hfi«4 3aJ:0-lllO/h$V^^f 

43bi:?:^rUTV^S. ^/c. 1/-A4 3(i. 

i'M*g84 3ai:F*lW»SB4 3bi:5:. ^<n'm^:f5^(7^^^ 

Hias-c— *ca&r'&5^aB4 3 c i: . ±jacwi?/::o 

<0^U:r43dfcSr^rLTv^So BP^. 

U--6»4 3(i. ^h#gB4 3ahl^«iTSP4 3 biiOHtCGDSB 
[0032] ;^'7 I— A4 3 Sr. ^CCI^JIO 



M.tLxm^^i>zLt(fZi^^ -t-coia^rssesristts 
ztipx^. mvi^izx^wtx^^^y^-^i: 

[0033] ^-Xy\y-'M.4 3<7>WJ 4<7>± 
§6) c7):t:&W(B!lg?(w{i. -eix-fii. >'^r-i^4 0l,znt 

i>siwmt LxmA 31,43 zt/^mtuBA^tix^-^ 

h. Zti^cr>mA3 1 . 4 3 2(i. -ttl-eft. i^-r— 5^ 
4 0fflytC?^^$ix/cttfL4 3 3. 4 3 4JC|$A§n.TV^ 
^. ZtiaziO. X7l^-A4 3i±. i^-^— i^4 0 

2ti. i^'\'-i^4 0(c**LllIi6^fiBi:^:S. -eUT. « 
m^=L^yh4 2i)K 1*4 3 1 . 4 3 2S:+'DfrC01H'«» 

[0034] X7 1^— A4 3 co|fr:6'*wU. '-M<^:ff 
4 y4 3 0a. A3 0hti^mWL^tlX\'^h. iltlh 
(?)X?'>f Ht^>'4 3 0a. 4 3 0bU. i^^->'4 0^^ 

□4 1 immrt^miSLi^z^ti^ti^o/f^ y\^y(,zMm 
Lxmi^^tifz—n(ommy3\^<^:^'^ Kxo-/h (mm 

<7>/;M.m5aei. 58bi:ffi'&L. AM.mt55(7>Sm 

(,zx 0^-^:7 W-A4 3^0B?r:S-SS$r±T:&r6ncsKrt-r 

[0035] eUiOj: dtw«fiKSiX3r^'<.-X7U-i.4 
3i:^n4 1 Sr^a^Si^^— >'4 0C0ia(::«. W^CO 
EIPft4 1 GA^Jg^^flTV^-S, C:<7)HRg4 1 Gti:. 
xyU-M.4 3(Om^^mi>Zi:>tzr>XJ&&^tl. i<om 
(i. S/'^'-x4 0:;!?<S:;*;IS^tTt'<-X7W-A4 

[00361 »»l»«4 4(i:. «(i:HftJ^l£S84 4 a 

i: -e^OigH(::jeBS.$tx>'cM«54 4 b h?!?>i?>ffiS;$*tr 
S. C:coMI»4 4 bCi. x:7l^— A4 3coW'rt(cBt 
^coraB84 3G$::frL'riR4-&J:dCc. 
4 3^0rt1^^g^4 3 b J: 0 t>— 0 0/h$ V^^f^f XCC^^S 
C:<:0fiy^SP«4 4(i:. ^-xyU-J^A3(0 

rt1*SS4 3 b<^f4*-ist5«2:*3fctcrtifti»fc5gaims<x 

7t:^y4 3Ti:. A4 3cOrt#gP4 3 b^O 

ff*l»fc&«Se(::?K«Six>t^y4 3Ti:C^iX'eiilft 
ttfe*XJt»ffi«B« (-^Vi^iV—^^) 44 1«:tfrt-C'< 

«4 4t±. *5tarz:^E.ftjgSr^:^3j^cc*3c^"C. 

SJW4 4 1 {:itLX^—:^yiyJ^4 3{,Z^n^tlh. 

[0037] me^^m-th t . ®i4S?*t4 4 1 (i. w 

LTi5»3> ::fM.^t*(^9^mtm^hm&^tlX\'^h. t 

fz. ^(o9\'mi^z{mm:fj\^iz\mAA ihtmm.$tix 

i^S. C:c05l14S8*}4 4 l(i. -?-<^+'C^4 4 1 ate. 
^^:/4 3Ttci6«t<c>fx/i«S:ffiiSii:6Jt'5, '^-x:? 



(5) 1^20 0 1-6 184 (P2001-6184A) 



.itm^&iiLWizm&^tifzmox^i:'Sitmm4 4 1 b 

i^AO^tmiyhmSblt. »1t»«4 4 ItcKlRSti 

R:KCC. 3tT >{X^igi65lg^5'l-gP?5?*^>'^'-i>4 
0^i:ei?-g»Si6fc. We»«4 4 1CJ:0®iRS:fi- 

^S^7t:^'-:i^'r-:^^^4 6h. 3tt' y :^r*yr3 0 
i:. 3tt:«y^ryr30S:3tT^;^i?^3<7)^*^f6)tI^ 

«4 8i:*«ift*tfei^TV^^. 

[00 3 91 XirvhV^^-^^«4s «l#8S*r4 4 tnH^ 
T'«>0. fi?!litf3K7'-f::^i5'3Srl 80-^3000 rpm 

icJBfigLfcMPl 1 aS:®oT. [hISSS^I icoTffiC:: 

[0040] ^-yf—yfUA 6it. nm^co^^Th 
^--y^—y)\/4e<r>f^mz{t. ^^^^^tf^x-o 

Xa^. 't:yi^-^\y'4 6ifi±T(fZm< Xz> iiZm&^tl 
TV>^. *:^v:. ZCO^y^—^^y'4 6 ^i<7)f^mvt>-oX 

«nexir>'K;w^-:5^^ifliteift4 5 a<7)jaHe^(4. im 

[004 1] tfz. ^—yr'-r)V4e(r>±MM (f 

>^^3^:x-f;^^^^w^•tft^w»a$•t6^aI) (^^^^y^ 

w\r 4 6 aOjafflC0a^^(c:«4. U :^^^ttO^N' y K 4 6 

c;^ig«$n'CV^-|>. C:0>'N'»y K4 6 c(i:. ^a^TA. 

ixtictO. 3tT>fXi?3SrS^1^LTlilte$ii:6^tc. 7l£ 

[0 04 21 »«fgP«44tC«4. SiotC. 3tT-f^^3 
t^hf-^ S-a^a Lfc-S) v^{43t"r ^ X :^ 3 tlx- S: 
S§iitf/ci^03tt:'y:^r*yr3 0 5r. 3fe'f^^:^3^0 



[0043] 07&#Hgt- -St. it\:!:-/9T^vr^Wmi 

^vY't—^l t-th) 480^. X\^vY'^—94S0 

<0lsll£W4 8 0 atmS^ix. :£^S/'tt<50«r;!)f5JB^$n 

fc'^^r-A (J^T. 4 8 

Ifc. CICO'J-HX^ 11^-4 8 Ifcuf-^-r^^:*— A 

;P482ai:. '^iT— i^.?*^^ — ;W4 8 2 a^OTM 
(2. C:cO^:r-A:4^^-/l^4 8 2ai:|nIltJitC--*t-je 
^$ti/::/Ml^e^:t>^^-\'4 8 2bh. b-->rydf-\- 
4 8 2 b h ui-^-r-^^ V :^^-V'4 8 3 fcTlt^Six-Cl^ 
h. ^-LT. CICO^ y^'^'V4 8 3(C. ;«r-f Kn yK4 
8 5(c»o-CSi8^fgtCia(ti<>*i;Av:7Kt^*y :?^r •xr3 0 

[00441 i*l/S><?DU-HX^!jjL-48 1. ^:r- 
A;^>f -yP4 8 2 a V^-V'4 8 2b. &r/^ v 

^^f-\'48 3«. ^-ii-Piir^Xf-'y^^^ibJ^lKSnT 
V^So «pt3. 5 y^^^^4 8 3«. wf^iOr^X'^-^y 

iifcsSr-^TiJO, Ko-y H4 8 50:fi- (St^^ 
Y^9') ::L-4S\Rt/:fi^ Yx2^vY4S3\t. ^iX^- 

[0045] C:n^^'J-H:^i?' Ui-48 1 . ^sr- 
^7t-v>f— ;U482ai:t^^5r>'=^f-^4 8 2b, IBOf^^v 

:7^^4 8 3coffl^«. aetr-y^^^r y7^itf«« 

-y H^-:5^ 4 8 0(Omm^m&Lti±T^^ y^T y^ 
3 0cOitK3I!6(=:^LTV%-S>, J: 0. 3tt: 

v9T yV^30\t^ Al/^y H^— :5^4 8 0SriE32[V^'rtL 

->Xitr4 3(r^W2mz^Wyth. 

[0046] i:^nL<mm'ht. XU^y V^-i^4 
SOffi. -^collHlK*ai4 8 0acO5tflBffll (mcOTM) t^h 

Mxm\m^tiz^^Rtht. tE^-j^<^mi}mwL^fvf:i 

^ y^^-\'4 8 33&«fr:»- (acOTlS'rnl) tCjS^>iX 

^(r>^^. ^\:-/^T-/y'3Q\t. %^4X93<7^ 
^h. — :^r. xu.y h'^-^'4 8 0*<±ffii:«x»i«ii#tw 

EK-r^i:. 7te-y^r-yr3 0(4. 3t"r X:7 3<;0rt 

^ri5. U-KX^U A-4 8 lRt^'>=r-i^;^-<- 
;^'4 8 2 atcji. ^^^^i^-^cnntf^m^^ixtzi^cniim^^ 
h^ti>x*^. ^<7>^^kz\±^ Jbac03fctry:7r yr3 

0<7)i!)#(4i£tc:'S:^o 

[0047] t:i^X\ X\y-/Y^-'94S0(r>mWA 
480atC(4. -€-<50|lIteS:XZ.— X^ff3)t*^tC. mn 



^4^fi/J^ISt^»i-2»>^-*^. Illi6tt4 8 0 aCOJtaSfflltC 
Il]l6ffl4 8 0 a;&^fft:^[^5t^(fflCf^;{?^oT^{aL7t: 

I 0 0 4 8 ] ^8 ( a ) at/ ( b ) >#B9-r^ t . lUte 
l*»Sii©J#S4 8 7 mWb4 8 0 a^^ait/^KH 
rtTSSMItctagLTV-k^ttSST'. IiW6tt4 8 0 a<50jfe 
3g;!)>^mSmracl 5:i:v>Tia(t^n7tX b v^n'K-4 8 7 
*»^>*ifi£S*tTV^S. ,lcOAh-yyN';T-4 8 7(i. ftl^SB 

«4 4 c;0i£g?4 4 a^^^b^ffi-r^ J: a (C— flsJK^StiT 

U — K;^:^ U ju— 4 8 lcOlHltKt-f+':>T0tef64 

8 0a 7&«5fe«8fflltC»i& Lfe«-&t3 . lHlieW4 8 0 a C05t 
ii. [H1ISW4 8 0 acOjSl/tiT^O^tC^^ X o tClftS 

SPBdiiO. 0 2mm'-'0. 0 5 mmSj£CCift^$ix 
[0 04 9 3 Xh-z^-^^^Slii. igiEtt4 8 0a3&<^ 
ffi3S#SSra*t-g»C:i:*^T*&. fl?ll;tif. 08 

mcom. m(otEm) izm^^fSitLx. ffl^uy4 8 7 

a S:>^ h *y^N->T-4 8 7 t-^i^zm&'T^^tifiX'^ 

1SKUr4 87bS:Xhv/N-A-4 87 
i:— ft:(CJBfi8;'rS^i:*^"t:'S6. »jr4 87b 

*i> ;^l/ «y H^:— :^4 8 0cOllI^4 8 0a*«SSc-t^ 

[00 50] ia9$:#Ba-r-g»t. H^-:^4 8 0 

ft1^SP«4 4 college 4 4 ate— M 

<OSl#^^4 8 8t^J:-:»rT^I!I3^?^^^^i^T;feO. St 
tc±ffl|*»t*JWR«t:i8«S*xi»llffi«4 8 9tcJ: 
H^SiiTV^-g). S]^4 8 9C0— ig(i. «!^S»?J44 
c?DMSB 4 4b oXoifZa co^mztUMf ^fi 

TfeO . C:ollf*S*^Sffl4 4 b<?)T»W«±$ixTV^ 
11^^4 8 9 OfBlffiii. l£SB4 4a05X#g8 
4 4c tC^^-'^Ti^^fefL-C V^^ . 
[0051] CLOXU V H^-:^^ 480 SrBXO Wti»Bg 
(Cii. ^-fXW v b'^:— :^^4 8 0OllHgW4 8 0aC05t 
«i:-Xh»y/N-n-4 8 7hC0^tcmSOl?$ (E^T^^^d 

^-:5^4 8 0cO{4g^^Sr^f 3. HS^4 8 9S: 



) JRp^20 0 1-6 1 84 (P200 1-6 184A) 

fflV^T^-:^4 8 0S:Sl^L. ei*tc:lHlS6fft4 8 0 a<^) 
ifeSSSfc:^^ b •y>'N*;t4 8 7 tcomizm/uTii^^fz^^)^t: 
SctroSo C:c0J:dtcLTIillKW4 8 0aC0jtMi:;^b 
^yy^;V4 8 7i:C0SPi(i. m^BSdCiEiltcift^Sa 

[0052] HIO (a) . (b) , 2it/ (c) 
LT. Xl^^y H^-5^4 8 0c7)y-HX^ U J.-4 8 1 
t A*>f -;W4 8 2 a fccoM^SriaHH-rfe. 

[005 3] -jStw. XW yF^-5'4 8 0c7)y-KX 
^Uj.— 48 1i:^^— A7^>f— ;^4 82ah(i. 01 
0(a) tcS^-r J: 9 Slv^cOEIteW*^ It^S J: d 

U-HX^Ua— 48 1i:*>:r"-A;i-.-{— ;U4 8 

[00 54] Lt)>L^j:i)^h. Cicoi •S^rU- KX^ U a 
— 48 1 i:^:^— A7^>f— ;^4 8 2aS:ffll>-6fc. y y 
^cOffiittCckoT^i. li-h'X^Uj.-4 8 1fc^:r- 
-^;^>f-;l^4 8 2afc*^fO'y^LT. ^-:^S:aSKL>t 

[0055] c:<7)J:3^!J-HX^'U^-48 1 i:^:r 
— A:it>f— ;l^482ai:<?)racoc3*/:^^W. hJ3*L/::J:'3 
C5 y :^^'\'4 8 3 $:;<f>f b'o H4 8 5(0:tf^1^^^ 

mi^zmm^^ztxmn't^z.tffixt^h. tfz. ^co 

mzi>^ 010 (b) \iZm^Xo^z^ ^it-'J^^tr-^—fV 

482 aCOU — KT^^^/U (rl) SrXlx-/ H^— ^^4 

8 0c7)U-Hx:;^>j j:.-4 8 i<7)»;— Hry^^^ (r 

2) J:0*#<K^'r^fci:t>tc. yK^-^'4 8 
0C0U-K>^:^UjL-481*^'>:r — i^*>f — ;W4 8 2 
aCfii;^-^ 0 J: 3 (C^-:^c7)|lHfelft4 8 0a ^ii^mzn 
l.xn&eii\'t±.^^ \izimx:^\^y Y^-^A 8 0S: 

jL-4 8 1 tcii. Iu^Lj^^J: 3 \iZ^ 1^:^^zy^(/^1&ifim& 

[OO56]01O (b) \iZ7rcti, -5 tc. l5lKtt4 8 0 
a im'TX ;^ U V K ^ - 4 8 0 S: 0 ^ C: ^ J: 
0. 010 (a) i:|i|tU-HXi7»J A-4 8 1«:fflV^ 

-Yry^)V^m \ o ( a ) co^-^tcit'^^-cifc^^-ri) 

c:t7&«r§?)o -e^itciO. tr-Hx^u a— 4 8 ico 

[00 57] 010 (b) c7)U-H:^^Ua.-4 

81(i. 01 0 (a) tCSrr^&fcl^t-CAO. 

^-'J>.^^^—)Vcr>mWLi>^ir>hti:^^<7yX\ XV^yH^— 
:^ 4 8 0 C0lilSKitt4 8 0a (7>—m^htz 0 i03ttf -y T 

•y r 3 0 ammmifi^*^ s c: 1 1> =s: v ^. 



[00 581 ^hiz^ miO (b) (i^-nSfiKTii. X 

100591 SI O (b) (C{4. 

y - b'XiP' y jt.-4 8 1 tCt^>x4«C0«:i!?^^^$fL 

fct><OSrfflv^3t«^t4. HI 0 (c ) (DXoi^zm&'tti 

tfiV^. IP-^. H^-:5^4 8 0iOlH]KW648 0a 

[00601 ±a*L7t3ttry^'r'yr»i6®a4 8(Cj: 
oT. y^r «xr3 0«i:. ^y-f Hn^y K4 8 5t^«J 

[006 11 Z,:iX\ ±\^y^TyT30ifi. itf ^ :^ 

^ 3<r>^'nmzjEWiZii^m^htzi^{z{t. «!^s?$f4 

4 tcax 0#tt^ix>t;<fW Ho y K4 8 5 coSXf+:frr6i;6^fi 
HI*>. Ho y F4 8 5«. 3tT^X^3 

-r;HgSEffl<50Xe>'K;P^-^^C0lHH6tt4 5 aCO* 

[00621 t*>t«:;^r^^,. aSJi,cOi8J§««^. 

[0063] -eci-C^Hifi^O^gSgTii. ;y>f Fn -y K4 
8 5 cJr>«i#aR«4 4 J: o iz Lti . 
[00 641 fB-fe. :<r-f Ho y K4 8 5eor'>5'-li5S 

•r&. «l;ctf. 01 l(0±mzff^^Xo(,z^ «l#S6*f4 
4C0j£ffi4 4 ate— fW*|(CJg«SfLrv^S;y>f Ho y H 
^^^4 9 1^::. Kn .y H4 8 5c7)r^:^-ffl!l^ 
ISSrat-^:. mt^M4 9 2 2r;y>f Hn^y HfflS3*^4 9 
1 Cn^S^M 9 3 T^^^jti^^^ t TSl^h . HA Y 
Q Kffl^^4 9 1 \iZ\t. ^4 9 4 t'^—Wmz'B^ 
$<xTi5 0. ffli.^ft4 9 2t::jgfi£?iX/::SP4 9 56C 
fiR-^-r-Si^T', #;i^:ir4 9 20iaBi^S:^'r 

tfz. Kn«y Hffl$:«f^4 9 1 (,z. v^mirm 

m-^ti^dz^ ffi.^:ft4 9 2S:Stt$-fr^C:ht:\ :ff 

>f Ho «y Y4 85(OT^^-(ms!Hi. nwpF^mi^zm 

[00 6 51 — Hny H4 8 5c0>f i^'^-ffly 
(HTCOTW) Ji. 01 K^Tmz^^iioitZ^ H 

Kfflsi$^4 9 6^zmm^tifz^ yi—m^^^^ 

(om^(,zmS^tit:—ttco:i(jU h 4 9 7 "C'Ktt <t o dz^ 
ho ^7i^)Uh49 7<4. /f^ Hoy Kffl3a#^4 9 6(c 
—i^mm.. X(4> >e<JOffi3:/5-T'«l^gP«4 4(^-^*3^^;^ 
ix>::ll^SiPS4 9 8tC!liS-&r^^hi>tc. c:*i<?>S:S3l 
LT*5 0. }R:Sri?5#;Ph4 9 7SrIlH£$-«:SC:fcT\ ;?y 



) ^^2001-6184 (P2001-6 184A) 

Ko^y H4 8 5iO>f >'-^-ffl!l3tSS<^f@^{4SSr0<:O£ 
fefiri&]C5^i6$-a:SC:i:**T'&^. ;if>f Ho*y H4 8 5 
coa^fi[S*«0^3E*^rr6]t3#ift'rS !: . ;<r>f HQ ^y K 

4 8 5(4. r^^-Mcosi^Sr^i^^Lr. 
fis. -ecoieft. 3te -y^rr 3 oco^iJrfi-ffii*^*) 

fifoT. ^tr-/^T-yr3 0>WE5ltC3tTV:^^3 

^rte. Hn^y H4 8 5<^)r»>:J'-ffl!lSi8att. 2 
2|s:<:0;i<;U h 4 9 6 TH^tcHST'S^ -S J: 9 (c . -e^^BrtH 

[0066] mz. KO'y H4 8 50r^:J''-{il« 
Sf<5DiaS{aSSriHS£LT. 3te*y^r»yr3 0*^ lEW 

3 t'-i.aS:»fflU7t •y^:^^1f-;K««^fili.T 

[006 7 1 3t'-Ai£Sr^fflL3th5'y^>'^1f-i< 
fla«T'«. 01 2(c5^rj:^tC. 5tr-fX^±(c. -it 
ta±(CM-^30i7)U'-if-b'— AX;K y h*^'?^«$il 
-S). ^<x/c>3ocOl— -r— tr— AX.i^ y hco^-^. 

m^m^iti-rtzMzmm^ti^. t,t:.^r\=:-j^ii. 

h^-/^y^:r,^-(7ymitiizmm^ixh. 

[00681 Ho^y H4 8 535)f«. «lt»«44tcja 

-ifX;K'y h$:*S^E«(4. tfffS h ^ ^y ^^tCJt UT-^ 
<JO«JKSrl#o. ffioT. >^t'-Ai?)X.-K*y h*<«f8 
h^*y:^<50»±(3iia'r'i)^#. 1^yb'-JUC0 2oc0X 
.i^'^y h{4. iRl-OSJj-g-C. — IfP^^tf $8 h y y iJ'iCfii® 
S0cOffldi-*««®±tcfiiS^^. 01 2(^fl?ll 
T'^i. #-»rrb''--A<7)X;K y h*^ ''p J: d i:'^^?tf (tit 
f8h^^y:^±tc{4i:L/::«t®Sr^LTV^-5>:f!?^ Cicoip 

[00691 h ^ 'y ^ ViJ^x^-fi-^ii. /SllWtC«4. 
2 oco-y-:/ b - A(C J: -g> X;K -y h ^?><:0^5K<0^tC 

m-:f\^'^x±^^i^citffiT^t. m-h. 01 2(ci>v^ 

U-^\z-M.i)<±^(,zm'yX\>^hi><Ot'tht. ^ 
ii!lc7)H:^:rb-A(c J: -g> b ^ h [^comm<7)Wl^f)^ 
nd^'-th i: t (C. *ffll<;0'9-rb'-A(3j;-S b'-AX;K 

— irb'-A3&^. 01 2(J0T:^tC®oTV^-g>l,c0t'r-l) 
. *-fi!lcO'»f y b-X.(c J; i) b'-^X.-K>y h f^<?^^Mc7) 



[00 7 0] L**L. ^mmcmmTii. ^(^mitinm 

(C^-TidtC^*^. h^^y=^y:/fi#TE2:. TE = 
{ (D1+D4) - (D2H-D3) ) -k { (D5+D 
7) - (D6 + D8) ) . tLX^ibhC:ttLfz (k 

[007 1] Koy H4 8 5<or'^^-ffl9^SS^ll 

>f-:^^iEBigsitc«A'r&. -tUT. ^(Dm^-f^;^ 

[0072] «;S3tr-r:^^t±. *co«OiiO. 

*>j?>'^ixt:v^&. ^->x. mz^^T'^x^i^zMLx. n 
[00 7 3] ciciT. mi&^'r^x:^<ommmmi. 

-?-<7)Ell6c7)43.(:^i:ttfg^^ -y ^^O+C^h $rffl^ttllT2 
^^»WSC:4:S-#;t&. 3tt y yrs 0*>ioOl^- 

IgtiiWlE-r ^iftJK ^ . iSi:fj(^W&fiZftm'th h'^ y^y 
[0074] ^:ZX\ Kn-y H4 8 5<0|il^fflSP 
. ^i-SJSiX?^— :fr^^iStlMffi-r^ b ^ 'y :/X 

tcff5:x.«fc}:v^. fiPi^. mi 3^Z7r;rtXo\iZ-mm^^ 



(8) 1f^2001-6184 (P2001-6184A) 

J: d . Ha ^y H 4 8 5coll^{iS«r^fttttf 

[0 07 51 IjLbcOiotCtT. ;!f>f Ko*y H4 8 5 
(4, »y:?T y r 3 0:j5^^<?> CO U -if- b—AcOfiJS^ 

[0076] :^m^cr>mmizx:h:^y'iry9-wmim 

^3ST-^^, ^T'c. ^mm(^mmizx^:^y'^yt$^-m 
mt^mi±. x\::y\^ju^-^<omtiMsmci^x^^^ 

[007 7] ixtc. att^ y^r-/r3 0(cov^T. 0i 

[0 0 78] 1114:^^01 6i:mmtht. 3tbvi5^ 
r yr3 0»4. Vm. Hn ^ K4 8 5^S»attC 
K0Wt^ix/::l:^y:^r»yr'<-X3 1 Ok. tT-z^T 

.yr<-x3 1 o(fzmmsmz^n$tif:zT^^^j^- 

^^^:^320t. T^^jlX— ;<.3 2 0(CSXO 
#(t<^ii7"c:^w^-'<-:^3 3 0 i: . ^^^yN--<-X3 
3 0(::'»f;^^>'i^'3 >>^<^-3 4 0 $:^tT^iS'si|gtc:^ 
n^tlfzUyX^^JUy350t. \yyXT^^)V^3 5Q^ 
K(t^ix/cM%^>^X3 6 0 k*>i?>fl!«$<XTV\S. 
[0079] J:OPL<ift0^^k. .y :^r-/r'<.- 
X3 1 0«4> «lBfr. raPBSr*5V^-Cift(tfelx. -eix-?*tXr 
>f HO y K 4 8 5*^}¥3lS<x^. — St<0!»SJt*r^€» 
WSttSP3 Ilk. fftSttgP3 1 1 t-W\iZmWL^tl. 
#>f Hov H4 8 5<OglE^I«fIi:ii3E"^*&:S*SltwW. 
{m'«}§l$1^4 4<otsa (S3,4<?!>«rffll) tr*T^ 
; ^2ts:(*gp3 1 2k*>i^ffl^S*lTV^§. 
> [0080] WS^tae 3 1 1 k*«cS53 1 2 ktt. 

SS3 1 2c7)Mffl!l (01 5cO±nFMffl!l) (3*4. — *t<7)fflya 
3 1 3*««f6lL-Clfttt'^ix-CV^^. Clixfecofflias 1 3 
tc«4. -ettmBSV^J^coWOi^^ 3 1 AtfimWL^tlX 
Zixh<DV^mcom^X^ 3 1 4(4. I*"^-!*^ 
hXoiZ^ r^f-AX— >?.3 2 0Sr. :<f-< Koy 
K 4 8 5 (^^^t^^f ^ X ^ O^:^^^]*^^^ fciSSMtt A 

I i^^cMt Lxmm^mi>z'^'thfzi!b<o-M<mw& 

[0081] tfz. *i*gP3 1 2tC«. iaBiW45^S*i 

5 (LD) k. i.Df)>hC0l--^—^^—^i:3^m'thrc 

1 *^c7)tHi»ftS^-> U-if-br-i.S:3e'r-fX^'(crfi«tTai 

g Hk. [gtfrlS^3t?^4>cOW1fb'— ASr«iftU>'XC*< 
:: kkfc(3. MmuyX-fy^hcomtyt^^y^ V^^^— 
b b'(c«<. ^^-&i;fb'-Z.J<rU *y^k«:ii;tTV^ 



(9) ?tra20 0 1-6 184 (P2001-6184A> 



[0 0 8 2] \::^/^T^yy^—^3lO<02^(r>m&3 

i^^^X3 2 0it. tr-y ^T-yr^-X 3 1 0C0(B!IS3 
13c7)rtlBltC{aM-r-S>— *t^Offl!lMgS3 2 3. 3 2 3Sr^r 
LXV^&o C:tifcc0HlffigK3 2 3. 3 2 3cO±3Sg5«ia 
fegB3 24a. 3 24 b. 3 2 4 cT-frtC^SitT 
V^-&. C:c7)(B!lMS83 2 3. 3 2 3<7)3'hffiWi. frtetr^y 
^r-yr^— ;j^3 1 0C0\Sm3 1 3COV^m(O^^X^ 

3 1 4 i:«jE-r-s»fflatc. ^cofljo^r^tc^-^^^^-^ 

^«323a. 323a:;&^5^aim$iX'rv^^. -e<^iS 
T^f-AX— i^^'^— J^3 2 0«i:. e y^T ^r'^"- 

><.3 1 o^^*tLr^Bi!l^s6^S1^f^^^^• 
[oo83] r7"f-AX-:$'<-X3 2 OCT), Ho 

»y h'4 8 5*>^>av^fflyc0fflffl {|214(:0£ffly) ii:, l^^v 

yr'<-;:^3 1 0<?52|s:*ffl3 1 2iCSI^S*l?t>'<4^ 

g?tt3 3 6CcJ:0. Tf6J#C#^§*T«TV^^. ^Tt:. T 

^p^aX— X3 2 0C0Xr^ h'n-y H4 8 5tCiav^ 

ffll (014co*ffl!l) ^r^<oa^3 2 7ifi—^(iZ 

tl"C*5 0, y yT^—^3 1 0<7)tfiSltS83 

T. tr*y:^T»yT^— X3 1 0c7)Tffi35?*^C:iX^C0:t-i/ 
5^:«:aoT*>''3 2 9*«S«-&SixTV^6. ^<0*i<3 2 
9 ^PIB-rS i: "C. r^f-jLX-:^^^-x3 2 0S:, 

r f - J.X— ;^ 320^7)e y^r*y r^— 3 1 



[0084] ttz. T9^^:i^-9'<^-:^320cO^^ 
Ha -y H 4 8 5 tCifit^ffiSOaiieS83 2 4c 

Tr^n?'(-#t/^:^>'^^— ^3 3 0<o^;t-3 2 
— i*tcJB^§<xTv^^. z.(r>-^)^3 2 3(r)nm\iZ^y 
3 3 0 )&^5t'*>^3 3 2 tc: i 0 H^SixT • 
c:iO^^i^'3 3 2$:*gi6&ii:tcJ:0. :5^W^-'<t-;^3 
3 0/>^ 7^1^3 3 2(r>mi:^*t^zmW!iX:^hXo\iZtf: 

[0085] ^y/N'— ^— X 3 3 0<02EtMIBl (13 1 4 
At/^iai 5C0±T) ±T2*(:01fX'<y>-'3>' 
y S:5t- 3 4 0 f)^^tl^tL:^^ H a H 4 8 5 i: 13^^ ^ 
|«ntw®ajLTV^&. CLiXi^COIfX'^Vi^'g W^:t-3 4 0 
C05tfigffljtc«i. U>'X7f^;U^3 5 0;^^»}#(t^iX'rv^ 
4. ;icolSm. ^>'Xit;ur3 5 0{i. i^x^yi^'3>' 

y'^*3 4 0 4r^LT. ^J^^^< th^y^l^ {Vi^—fj^v 



-^mifZ^^tix^^^. 

[00861 l^>'X:^y^:/3 50 hy^y^y^^ 
T:P'f-jLX-:$''<.-X3 2 0c0^iegP3 24a, 3 24 

5 0c03-f;P«w«. «!|S5UyX3 6 0*«Eift$tfC 
iiO. •lc7)*t%i^yX3 6 0S:iitT3tT>f x:?'(crfij(t 

[0087 ] 5ttr y^^'T *yr 3 0 Wi. ±aL7t^lO 

^yi^x,yi^^rJ\^:^^A-sS^lSi^(fZintx^ %2<n9 

tr^y^T^yr'^— X3 1 OS:;«f^ Ha y H485C0 

[0 0881 -r^:*)*). e»y ^r^r^-x 3 1 o<Jo* 

ft:gP3 1 2«i:. WS(tS?3 1 l^ORWfiB (ifefiSM) Si85 
H4 8 5i:ffl3£"rS:^rf6lt::Sga}Lfc5gaia83 1 5S:^L 

x\^h. fiP-^b. c:^s§a3S63i5«. t-y^r^yr^- 

X3 1 0C02|s:i*:g53 1 2 C05t«fflffiS^0m:fir±g5 (01 

[0089] 01 7S.W118S:#S3'rSi:. ^aiaS3 
1 5<7)Jgffii±, 2|s*|sg63 1 2cOJic®J: 0— S^§<^:-:>T 
i^-S>. i:'::. i<7)5effiaiJ3 14c7)it«81fflcoflfB®coTa6Cc 

SfiTV^^. c:co3gmS53 1 5tc(i. ±T*-[fe]Cc 

3 1 5a(C«i:^^:^£/'3 1 7;&<«^$*irv^4. -tL . 

T. ::co>f ^:t'^>-'3 1 7t^iHl^$-fr€>C:^(cJ:»9. -e<^ 
3feig3&^5gaia53 1 5<35Jicffi**ic>5iai*r&J:atc^:-5"CV^ 
-g>o ^LT. 'i^^-l^3\l(r^^mt. 3iaiSS3 14 
^OTffiltcm^raPa^^ v^T;<f-f H a ^y H 4 8 5 ^^trtc 
Jg«S*Lf^Sl!lffl3 8 OtcaS-r&i tC^roTV^i). 

0. 3tl:^»y^r'yr3 03^?<v'>f X^c0^g*l6]tC» 
mth^\iZ\t. A^^-i^3 1 7c7)3tffi«i. }gififfi3 8 
0±*g»^S. C1C0^^*>?3 1 7<;05feffltt. SBffi 
^^'yts:<^htz^\iz^ nMmzm^^h^>:.ff^t.\^ 

[00901 JifB««tC Z.<r>A ^^--J3 1 7 S: 

lateS-tirT. 5gaig^3 1 5lS®*^^>3iai't4:^$SrSSi 
SCfctCckOs e-/:;'r-/r'<-X3 1 OS:;<f-f Fn^y 

H4 8 5co+C^ttS:4''l>t;:illt!^(a$-frl>c: tJt^^tBt 
55:4o i-'5:i:>'^. ::cO>f ^^-i^'3 1 7 $rll9f5'ri>^i:tc 
iO. tf-y^^r^yr^— -X.3 1 0S:;<7M Hav H485 



(1 



[00 9 1] mmmS&OU. ±^y9T-/^3 0ifiif 
>f K o H 4 8 5 \,z^ ->Xi'4X9 <ry^W5]^\iZmWt 
Mi&*:f*:g?3 1 2co5^aiSP3 1 5imm^h 

[54 4 ate— *tc:?^^$iX3^-S«<^^^-*ffl;^V^S3 

[00 9 21 *7t:. ^^Si!lffi3 8 0^0±*T% «l#aB 
1^4 4c7)Sg^4 4 bffll (01 TcO^EfflS) (Cirix:'::^^* 

&^off^i.ffi3 9 0a^:^^^&/^-3 9 0;&^ «j#as« 

4 4(c:— #:(cmS'CV^-S>. -eUT. ^cOSi&E3 8 0 
fcyN— 3 9 0^Ojf$i.ffi3 9 0ai:(c<t 0^^tl/v:*ffl 
:ftV^2iatC. tr»y^T-/r'<.-X3 1 0C02|s:f*ffl3 1 2 
<;0giaiSS3 1 50Xf-< Kin 3 1 6*%®-^^ J: 9 tC^-:> 

[009 3]— ^r. tf y^r«yT-^-:3^3 1 0^0**fi5 
3 1 2O5tiSffl0iggPi^<i. >'N'-3 9 0C7)}¥S;?.H3 9 0 

tt^>*lT<.^€>. C:c?D«^^:t-3 8 5<4. tTy^Tyr'^- 
>^3 10tcWUT. Ha^y K4 8 5Sr(Hll6<7)43,c>^ 

L-C-f ^:*i^'3 1 7^7)5tia3&<lSaffi3 8 OtC^fi^-T&^T 

f6]tClnli&$-ti--g>#|^:fi & • 

[0094] 3 8 5i4. B&^:6-?K^0«!^<7)^J1M- 

«:5t4gSS 3 8 5a \.z±M%<7MiaL'Mmmth i o tcfe' 

Bmzm^mfxm&^tLxy^'^h. -ecoie*. tr-y^r 

,j,^/<_X3 1 0(c«i:> Hnv H4 8 S ^r^^'C^t-T 

mizmm^hXo^nm:bt^pm'ti>:it(,zKcO. 

V 3 1 7 i05t«;&^?Stcffil»ffi 3 8 0 L-C^K-T ^ 
J:otC53:r>TV^-g>o C:c7)K>'N':f3 8 5<0^iffiS^3 8 5 a 
(Ct±. #S;cH3 9 0afccOSifififiiS:ii'^<i:<'r&^^*^ 

So 

[0095] iil±<om& im'thyt^'y:^T-/zr 30 CO 

[00 9 6] r^f-j.X-:^'<-;^3 2 0tfO>y^ 

b'o^y Hffll3&»fe^->^'3 3 2S:iSfiSLT^i^'r;PX^f JL- 
iSS^^rdo tr»y^T-/r'<'-;^3 1 OcOTffll** 
fe:t->^3 2 9^iBSULTIgl<^:5^>'>^x>'v"VyPX^j2. 

S:^T^* Cicofti:. 3tt-y:^r yr30«r3tr-f:^^'iB 

m^mi^zm^jLts . 

[0097] 3teT -f ;:?.^isscffl;^a^ix?^c«i«-c, 3t 

atStciO. *x3 17S:IB15LTSgtiJS83 15tfOi£ffl 
^r^— 3 10 «y H4 8 5 ^^^C4zmW)^ 

i^-V/WX^r JL— Sri^f S h ifX:% h . 



) ^^2001-6184 (P2001-6184A) 

[0098] ai 9J^ME2 2i£r#B§'^l>i:. 5tt^-/:?' 
T>yr30frC(i. :)tT-(;^^3*>4>Si;^{flStl3tfi# 
7:r-*>^'9--jK-*?'h^-y=^>'^"9"-jK!5r4f<0*« 

m^m.^iixi^^. imw}®cojK^mmtKp'ox\i'^ 

[00 99] 01 9X1X02 0(CSr^-<t 9 tC. yU^i^ 

V)vy^jyvm^A i 0<7y9t^^z\t. 

4 70a*^Jg^$<lTif^&. -eUT. y\^^i^y')Vr') 
yvmiAlOi:. !$a5«4 4cOlK»4 4atCJB«Stt 

Tt^p 4 4 5 at/r u :^ h iHifi&s« 1 1 iizm^^fitzm 

□ 1 1 bSTji-rci^Cit 3*^^SIii6B.4 7 0a 

(±. r u >^ h Ifli8&s« 1 1 oTffit^ifttt 4>*i3tffi#:*r3 

*^:J^4 7 2t::g^^$ixi»o 

[0 100] t.tz. 019. 02O&lX02 2(cSrrJ: 
^o:7lxJei^y;Un;>^hS:ffi4 7 0C0«(2'** 

m^Al Aifim^^iXX^^h. C<0<S'^4 7 4<0(4 

M^. yv^i^y')vy^)yvwsLAio<^{m^'kx*h 

0. -e::3??^'^3tt' y^ T*yr 3 0 ^T'OSS^i^tC. 019 

^02 2 {ZTTcti o ^xnm&miH^t hut tfiX^^ h J: 
o\iZm%^fi^. fiP^>. 7^^f>':/;^r>jyhS«E4 7 

Qkt. %\^-/9T-/y'3 0<m''m<rM^Z%Mi:^-thZ. 

[0101] y xy^i^^fvy^) y vmsLA i oifimmt 
h^mmiAA<nmuAAS{t. mi. 01 9vam2 
2 liZ^-t^ 0 tc. ^nmiAAcom^A a a tcmsti 

fc|}0g84 4 7tC»jSSnTV^«>. Z:<7mUAA3\i. m 

haS4 7 OcoeHSJ:0^:^#^*iS:^Lrv^S. 
(TMUA A 5coififiStc<4. Bul20flfiP4 4 7 
^■^oMgPt:: . 0 7 Sl/0 1 9 tc^-T ck d , — 

AAst'^—mzmjSL^fix\^h. -etr. «i<x<?>^o^ 

4 4 8(3s |fr^Lfc:71/=*>-r;^r»J>'hS«4 7 0O 
l^mm^iZB^^flfziSh^^A 7 4*«**t-Ptt«-&-rS 

[0 10 2] *7t. MP44 5tCt4. 022il/01 9tc 

s^^i a^^pigKg8«4 7 bifimuumzmm^tih 
iio\,ztj:^x\*^h. :i<7muimmtAi 021 

( a ) ( c ) \,ZJfrrii O tc. «f^pa5«4 4<:0iSa4 
4 aC7)IH3SP4 4 7 t3«'&-^-i)««SP«4 7 6a tWL^^ 

MAie SLa^W^mmtt^hT-H^z^^'fxmS^^hiio (c: 
-f*lCJB«SiX3t-S*c7)MISS4 7 6 b*-4>fiES. iJia4 

7 6 b«4. fflSCc!f)^'r^:^r&]tc®it^^Sgtc:^->'C 

[0 103] -f-LT. C:coraPig«IB«4 7 6(4. 7U 



I 

t' 



(11) !|tra200 1-6 1 84 (P200 1-6 184A) 



7 0S:^P4 4 5 L/cttffiT\ *tcOlHI 
§54 7 6 b atl^tiy V hS«4 7 0 

cOWiaO"eraP4 4 5(ci¥AT&^i:(-J:0. SP4 4 5 
tC3tBtt g ^t-^ST § i> J: ^ (C^ o T V ^ i> , 
[01 041 LT. 7lx=^>^y;UrUyhS«4 7 

0 li. ffi-S«4 7 4 *«SeB4 8 4 i: ffi^^T & CI J; 

( a ) . Xt;^ ( b ) tc^-r J: a ^J$ffi?^4^cSr*t«p'C'g= 

3tt:*7:^T»yr3 0*^ atx ^ 3<^rtia 

ffll^ffirr&'ifc^iO. 7V*>'r;i-ru:^bS«4 

«1 Hffl*T'efc&C:i:ti^r<. 3^-:7:^IBigB4 7 0 

[0 10 51 ^^CC. raP4 4 5*^'^PjgKg8tt4 7 6 
tfD«*taW4 7 6 atcj: 0^$*«3h.«>^OX\ 
[HlS&««l Hffl*-^>raP4 4 SSrffltTJtA-r^Cli:?: 

[01061 :7i^^i^r;^r'J>'h^4 7 Oi: 

y^S3K4 7Oc7)®al:^^^^^S^«01L. m^^o??ftL7^^^ 

,IC0#Sz.gS«4 7 9<i, 7V^r>'r;Pry>'hS«4 
7 0coitiJ:0 fc^T^li^/A^^^J^^*"^^^^^^ ^^^^ 

[0 1071 ^<oJ¥$i.l»«4 7 9)t?^:7U:^f>':^;^:7'y 
ybSM4 7 0*±ffll3&^4>#$i.o(tTv^&<OT% 

<osgifflafiit*>^^-^Tiiiitcr6i v^-csaar -g> ^ ^ o . 

»y^r-/r3O?i)^022 (a) tC^-tffig (3fcx>f 

<7)rt;affl!iias) **<?>I12 2 (b) c^fias 

y hmuA 7 0 i:^j^^j:mmmmz^r>z t . 

71^* i^yjuy U >^ h Sfi4 7 0 *^3tx X ^ cOieiiB 

«yr3 oco^Ktcj; y b^ffi4 7 o 

.(C3&>;{?>«»m?Sffc. ffSi.»«4 7 9(li:0«»3ix. :7 
u^fi^:^/^:7->j>bSfi4 7 0(c*»*»&fi?53&«. iSSc. 

[0 1081 =5:^. ±3*L3t3ttr»y^r*yr<;o#i»Sffi 
4 8cOXl^ y K^:-:5^4 80(i:. XtTV :^^RtX 
^^^i^D-T^-f :^i/^-:5^6 1 fc'&i^-yrT. rU^H 
JSllSmWL 1 1 (2ifttt^iX3^c$iJffli#^K ( c P u ) (ci OSiJ 



[0 109 1 ::zx\ xu-v K^-5^480{i. J&ifi^ 

iEXI4©^^^^^XSBESrJDi."C. 0161*4 8 0 aSrfilt^jN 

ifi^<. mtz^\::-/^T-/y3 0izxhm^ys!»mz 
i5\'^xm'j^^^^f)^i£i^t^ti^^'^^z^^w^xf>h. m 

X . c D - R H ^ -f r<03t V ^ r V 

[0 1101 SJK. ms&X/MA^mM^^t. «^ 
::i^yb4 2<0fr*(C«4. ««|JL^'y b 4 2 SrTBiaS 

(03(i*^«t«) t±^mM mAiz^-t^) tco 

5 0;^?«ifttt<^ixTi^-So 

[01 1 11 :^^»«5 0i4s ««JL--/h4 

2taa!rr'&J:at::iStt4>ii. »l{aS(S3(c^« 
®) tl?2fiiS (EI4tc:S'r^m) ti7)Sr^i!J^fiEtc 

«lli5 l$:lgiJrr-S»:^v:*^<!0ffiiWS«6 0f:S:^rLTV^ 

[0 1121 X?A««5 Iti. 0 3 1 iiST 

flS^m^r-^y b4 2SrTRfi[atC{il[B*L^. 04(3 
^-rm 2 {iMTIi^lS^a- - *y h 4 2 S:±#{Si[Stci2S-ti: 

[0 1131 02 3ai;^2 4*#BaLT. Xr-^««5 

itcov-i-cpa^^o 

[0 1141 ijJ^mk'o Iti, >'^-i^4 0t3«L. «l 

:tr[S] (T^-f hi^>f 5co»16:fi'|6ihe3£'r&:*rifii. H 

5 5(4. ^4^co*^S55 5 ai:7K^5 5 aCOT 

ti-ittc:jg^$iX7t««<:0SiegB 5 5 b i: Sr^LTfc 

\iZ^VthU.^im!tX^h. 

[0 1151 :L(r>fj2>W^'5'S(r>:^^3 3^\iZ\t. 
-^^-$^4 0<?5l(nfir»±ffitwSgaSiX)t— S*C05SB5 2 
a. 5 2bt::-e*t^ix«^'r^«l:6-r6l<^ISl^«5 6a. 
5 6b;W^fig§il-Ci3 0. 5 5 5: BUlB^ 1 

i:SI2(aai:<?^ST5grttTV%-&. ifc. C:€0*^5 
5a<;o^t::<i;. i^4 0<7)1infra?±ffiC::jgjS;S<x 

fzmis^co^iznx^fih^'^'^y (Hs^-t^T) 

9 0 iSiirr -S> t ^OT'J>^ • 
[01161 tfz^ ;iCO^J:^W^53cr>7\^^^5 5 a(C 
(4. SSHaS;5?^^»2{aa^i!lL>^^Bgt-. x-fX^h 



(1 

[0 117] ^tz. :^J>^mt5 3(r>mmM5 5h\t. 
^jfc7);<7Z.?S5 8a. 5Shi)m^^iXX^^h.n:^^mr 

[0 1 18] C:<x^>iOX?Aat5 8a. 58b(I(i, 1531 
LfzWiX^^-/ ^ 4 2co<— x:7l^— A4 Scomiffit-^ 

\ihtltz:^*A Htf >- (ISligPW) 4 3 0a. 4 3 0 b:6>' 

a. 4 30bii:. ;^jUSB«5 5 1 {48^1^2 {iSi: 
coraT^Srr&^^^^^SiSSa. 5 8btI?&ot:Si6 

[01 19]T^;b^>. *AgW55;J?^ Ill{4gtc{a 
Si-S^S-^ Xf^ Htr>'4 3 Oa. 4 3 0b(iT«5 8 
3i:«-&L"C*5 0 (I22 3#gg) , ««^-*yh4 2t7) 

ml(a^;**fem2^asc^^6]*--:>T^^^^'r^i:. vtr 

V4 3 0a. 4 3 0bti. fSj^S5 8 2 tC«-o-C±# 

tLtcm^flS^S^-v b 4 20mr*-SPtTKflS*^ 
i^±#iaS^IfilttTl^-*5>±lf <bix-S». ^LT. 
5 53&«SS2{aBC^«»fc> Htf>'4 3 0a, 4 3 
0b{i±m5 8 1C^'&U (^24) . ««jr-'/.h4 

[0 1201 «nB*i»^6m5 5c7)*^5 5 a<73 

5 9^^mi<7^i^mmmmm a$rst6LT^2^^i»« 

$(1«7 b^-C^-r&i:. §@e5 9(i:m2<:0^i6iS$fM7 
bC75«^«(C«JorS^iaL. *Affl«5 5*:;*A«58 
a. 5 8bc7)T«5 8 3cOKH'C^^^*-So -?-LT. 

sse 5 9 3 (oi^mmmm i c ^oiasiT-^^ ^ . 

[01211 ;!?AaP«5 5*^'C:cOll2{aStC^ift 
i-i^fc. tsriaSLfcio^. *^lfm5 50*¥a85 5a 

[0 12 2] ^Tt:. n-x>f >^r«^S5 oc^mmwme 

0»i. l22 3S.l^02 4(c:^-rct ■Jtc. i^-^-— ^-4 0^0 
1W^»Sffit::ift<t ^^fifciEie/ifi^'sjtg^riffa (DC) 



) #^2001-6184 (P2001-6184A) 

^^-:$^61(Omme 1 atcBXO#it^ti;tl:r-;ty 
^f-V6 2i:. t:::i:t>^^-V6 2i:Bi'&-r&*Scom2^ 
^63^. m2^f'V63 cOTISt:: I^Jfa-CSI^ $ tltzA^^ 
■V (H^-T) tnl'&'r&:^com3^fA'6 4hSr^L 

Tv^i>. z<om3^^e4(o±mz{t^\>^<oPim«ti^^ 
m±i>z-ii^(,zm^-^ixx *5 0 . ^(^nm&<^±mz{i/b 

^-\'6 4C!0/jN^-\'6 4ate»4s ^ hU^ 5(^mi 

4f-V6 4 a TW^-^ 6 5 a i: . 5 

iritt-^-raiffll^S^-^S 5 bi:*>/?>««;SiX'r v^&* 
[01231 *lliBgSST'l±. Zil^c^y^^e 2Jb^ 
6 5(4. \.^'mt>^*^Tli«SixTi3 0. Clii^co^f 

^<7^t&^i,zxo. zi-f^y^mnsoifZi^if^a- 

[0 124 1 f^^^6 5*4. m3=S^-V6 4C0igtelft6 
4 b liZmm^WiZn 0 #.«t ^>il3^^ jBMr- A 6 6 CiftJt 
i?>iiy::EfeW6 7fc:tHlte^ffi^cS«t4><xTV^S. ^i^ffl 
l.r-i^6 6(4. ^3^'V6 4coni§iSS(c:tgte^lg(3K 
•^-r-SHHSaBeeai:. ig<feffl6 6a*>^><*lX-2>ffilcO 

T < co^mzm^ ^fix\^h. 

[0 125] jBLET— -^eecO^lcOT— A6 6b<0— 
. Jg(3ig«S«6 7*S5gl6*nTfc '9. C:cOEItett6 7lCff 
' t!J^-V6 5;5?^IlIt!j@ttCCiaO-fW^ixTV^^. -T^ri^ 
C:cOffB^r-\'6 5(4. m3^-V^6 4<^lHlteW6 4 b 
Sr^teiitL. gglior— A6 6b<OigiEtt6 7Sr@(E 
m2C0^'y:;' 6btC«J-oTtei!r^^aiS^'^^ 
LXW^Sii-CiJO. m3^^6 4<^^h^^6 4a;5^?k 

tr>'6 8*«5gs§3h.. B5ia*Aa8«5 5^cms*utffi 

'g-ffl55 5c(cK^LTV^S. 

[0126] f?fe®J.r-X.6 6C0lHll£SP6 6 a 

o-S8t4. 132 3&X/m2 4 J: ^ (c. S4^Wt;:«J 

*)?:**ixT*3»:). m3^^6 4C0/jN^^6 4 a^^-t^OW 

-e-<:0S?^T'#tt^f^6 5c0T«l^ 
^ 6 5 a i: Bfrg-r & J: 3 tc^Sro -C v^S • 
[01271 tLLcoi o^«KS:W'rSClt*^<?>. CKO 
fPlft^'V6 5(4. -r ^ M/>r 5c09ll^^'y^6 a 

i}Lmtm2m.mtco^x^m$it^m2WH^i:no 

[0 1281 XOnL<mm^hii. nS^LtzJ;:o\C. 



I 



t _ • 
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5 1 <7)5^«»J« 7 a (C»-& t T V ^ & rati . Hlr^ia 

y^^:— 6 1 OlHlteC^i 0 . 7*-{ h W 5 ^-r 

to 1 29] -':ff. 'f^:^9 hV-< 53&«x-rX^SI«fiL 

5^»lc05^i6ffl»Jai7a**/?>SI2co»ttffl 
©MTblC^iSL. ;?!7AgP«5 5S:«i:^ri*l (ai2ffiS 
ffll) (Ci5^*^CCS^{aS^^. ^LT. T^>^:^^M^^5 

7ct3^U. >t?i^g?«55{^m2 {iM^^^iS:^^ fig i: 

0. *7t*AgW5 5;(?^'aS2{afi^i&^fig^4fc®tCJ> 

Stin-T^-f vy^—^ 6 1 coisllEtc#v^»2c7>Hm« 
^.y^6b(C«JoT^i&L. jSim^-Vi: L'r«tg'r^• 
[ 0 1 3 0 3 dofm^-ve 5c7)^l!it::m\ fflJ^r- 

A 6 6 J4^(6W 6 4b S:4''C^tCl2 2 3 tC^i-filS** i?>0 

2 4 (c^ffiS^ -mit-^rrfii t-niiK L . ^fv,zii 0 jBS 

(Jon 2 cor— A 6 6 c^OEte^fPVV ;&Aa5«5 5iifft 
1 8tC^ttl 1 {aS**^>0 1 9 tc^-nS 2{4a(ir6l35?*-:> 

r^^ift-r-g). i<?D*AaB«5 5oiiii)iLg;!?*^>m2{as 

^c7)^i!ltcm\ flSWx:::.^/ b4 20<-:^7V-i^4 
3fr*<50;y^ Hty4 3 0a. 4 3 0b(4. ^^^5 8 
2. 5 8 2tC7e-:>T±#Ls flStS^L- *y h 4 2 C015:6-S6 

1 0 1 3 1 1 02 t^S-r A 0 i^-v- J^4 OCO±gSt- 

[0 1 3 21 PL<«4. :^SP«8m. ^<7)mm^^ 

iX-PiLi/'-v-v'4 0C0BX1tg64 0 c(c;i<X (XliU^^y 
h ) T±isbi> ZbizXO. 5^4 0 co±mz1^:f3[^ 



1#SP«8 1 co^PS 1 atcJfK^ix^^lccOM^'SrK^ 
8 lcoJiffitwffiitSixS77y>''l»i:**^>J^«Sit'CV^ 

ifiSSk^tiXii^. ^^-V7^-:r;i/4 6tcaiftSit^c* 
[0 13 31 H 27^^124 (iTfi-Tct -5(3. 
-Sfai»^S9 0S:WUTV^-g», ^cOXV-i/xVi^-Sr 

[oi34i<j:ic. ^mM(mm(>zx&ytr^:^^mm 

isa 1 <^mmz-r>\i^xmj^M^^ . 
[0 1 353 f>(:^^mmms:i(o^}Fimmzi,i. 

fl|jLr.*yh4 2t4±#{2StC*0. *y::*-^*SB«5 5« 
(Il2 3(c:^'rm2{aat3fc0. ;^ixgP« 5 5c07K^ffi5 
5aC0ggfi5 9i4Sg3C0^ift«$»J«7c(C{afi^g>. S 
ii>(c. gab»t86 0<?)<^=^f-\'6 5ii. 04tCj^-C7r: 
^ct^tw. hU>f 5S®<^IS2cO^'y^6b<?5 

|gl<?)^-y^6ai:R:*t(B1^0Jga5tC'r. ^^y:^6bh 

[0 13 61 :i(r>m^X'^i^:L^ hS^Sr^f-^fc. D- 

LTffl6^r6 53&<04+B*tf:fi-[6itciiHfe^&. c:<o« 

SITIi. f^f&^A'6 5 (4146 4 b S:<2^l£iai:'^i>aaLi.^ 
^i:L"C«igL. -?-co0K(c:ffv^^2co^ 'y:^6b(c?£i 

^x^\<7>'7^v9eB,(ry)i^Wth. z,<7>«^^^e 
3<7yi^mz^\i^^ aaar— A6 6(4^i£fa6 4bSr4''ii^ 

i: \^XR^%^:fs^^zmmth . cojttmr- A 6 6 ct)^ 

Ibtcfievv m2<7^T—M.te>c\t\:^yeS^itLXifJ^ 
g?*j5 5 5:114 (122 4) (C^II2{i®**^?>H3 (0 

2 3 ) (w^-^^i^as^ifts-a:. -emci oam^^.- 

S^J5 5c7)m2{aa;!?^^^lllfiM^0^16^^i4. ;<^A 
am 5 5C07K^5 5 a±ffiC05ge5 9(4^3C0^1llffi 
©MVcC-aoTfStflL. aS2C0»tMi»J«7bS:ST 
m 1 c7)^fil«*JS 7 a \,z^^h o 

[01371 ^m^Tii. itlS^-\'6 5(i:m2<^n3il 
^v>v<^e ht^hm\<nmM^^ 9 6 atw^iSLTiS 

0. *7t:^AgP«5 5c7)^e5 9^^2c0^i6«M«7 

b*-^>^lco#i6fflSfJ»7atc^i&Lri^€), ::^;*A 
ffltf 5 5 <03gie 5 9 1 ^»lftffi»J« 7 a (C^UtT 



(1 



idtc. y'^X^hU^ 5comicOy *y 6 at^-^ 
B) '^^ift^-ti-'&o C:<7)^fc®Tii. V h 4 2 «± 

[0 138] yu-^h^-^/Ul 5<Dmn 1 5a.i)^^m^ 

itLxim^^re 5i)<m3^Rmi:f3i^(fZ]B\^ mm 
:^^mm^m<omm) ^^mt. ma i 5 a^riii^u 

[0 13 91 "r^^^^hU^ 5<7)n— T'-f V^*. -f^: 
« JiacoSee 5 9 (iSS l ? a (Cj&o TSSW s 

KT-M. 6 6 t>EH6^S CI t ifix^^^\,zm^^m^z%m 

^x^hu^ 5comi}^^t Lxmwtth. ^Lx.m 

[0 1 401 sfj^f^fXi^mmisMifzm 
nmmmm i oy^wmm i b c^is l . 

X^ixgP^J 5 5 C0§?g 5 9 (iSI 2 (O^lftfflM^ 7 b SrigT 
^l<2S*»^»2fi[B'vco5^1&3&^SE=S:«®i:5:0. ifi 

^ 6 b A.<50»?f ^^iffiS LT V o 
[01411 Clcolfc^Tii:. -r >f hb"^ 

mtt^*y^6bC?aoT[aiKL^;(?^fe^i6U. iS^^^ 



) «pra2001-6184 {P2001-6184A) 

[01421 dOfW^-^re 5*^311.=^'^'^ tTSIfiL 
t:il2iOR31tfc^'yi5'6btZift-:>T^l!rr^i:. 
^65 cOSJifttCfpo T aiSr- A 6 6 *^^tt 6 4 b S: 

gp« 5 5 {iH 1 {iB*^ 2 fi[Btc»i!rr • 

[01431 C:0*AS5«5 5C0j^ifttC#oT. Kflfcx 
— h4 2C0'<— >^7l^— A4 3if^(0/f^ Hir>'4 3 
Oa. 4 3 0b3!?^;>!7A;»5 8a. 58bcO«^^582 
lc?fior±«5 8 1*T1¥L±*f eixtCcko 
T . - y h 4 2 (iTB<2S**4> Ji#fl[fit-S5fil[ 
-r-^X^ M/>f 5±CC«B$ixTT^>fX:^^l«fiiB 

r— :/;^4 6<7)-b>'^WNy4 6a*<ffi'&'r*. -tL 

x-f>^:^:^^:^>'^*8 0*^:f— >^7^— :/;^4 60*A 
iB54 6bC«aSPSix. *ix^>co®tC3tT^X^3«:K 

[01441 :i<r>^TW^X-( y^^t'f)mi^^tLh 

H/k^-^' 4 scooted ttfc:J'—>'T--:/ 

;u4 6t>ia«'**s. ^(Dmmzw-7X^^^ ^ xi^ 3i, 

(±. a±.<omf^ifimzfTi?ixi> . 
[01451 Ki±. ^^^M(r>-mm(7^mmiz-:>}.^x^^M 
Lt:i)K a±.(omm&mizvm^tihi><oT 

[0 1461 

[%BflcoS6«l *560BtcJ:ntf. Ha y Hco-«S: 
»y }^^m^^ht::MZ{m^tl. HD"/ H^-ig*^ 

{:m.^ffzztx\ sPrftcJOMitws^. m^±xm&i:m 

[01471 tfZ. *l*Hfl<50:t7-feV^-iHSflai«ti. 

[@^oie«^itBJi 

[021 mi<^^f^x^msmm(o^mm^x^h 
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[05] !aiO3Kx/f^:^IBI6iSa<0T-fX^hl/>fc0 

( 5t e r y^mmn 4 s ) co^ffi0r i> s . 

[081 (a) li:. 01tO3tr>f;^^IBiftSIBo;^^^ 

[09 1 08tfOXU»y F^:— :$'COffiW4^®S:*:-rjEE0 

[010] (a), (b) . ai^f (c) {4. ^iX^it. 

cO*»;^-&^^®Sr^0'CS) i> . 
[01 1] HfiStOJKSStwA&jr^-fey^-li 
S«mo¥H0'C*)^o 

[012] 3t'-A&CCj:-& h^ y^V^x^-m^cO 
[013101 lco^>'Hr>':J^-PS«at8c7)iSS:6'&$r 
[0141 01O5t^^x^iHHiSIStwffiffl3nS3tl^ 

' v:5^rvrc7)^«0T'j>^o 

[0151014 C7>3tt:*y T rcOTB0Tj>i» . 
[01 61 01 4<O3fct:*y^r-yriOJKffi0T'*>^. 
[01 71 01 407tt:'y^T'y rtCio(t -1)552 (T):?^^ 

0T'S> ^ • 

[01 81 mi4cr>yt}^-/'^T^yyiZ^\fht^2C0i$^y 

[0191 miifZ^rrr^f ^ ^:^^&mz:^nhyi^ 
^ i^-f)VT U V h SficOlX#«jSS:*"ri5Jffi0r & . 
[02 01 01 9O7U^i^:/;UTU>'hS«cO^ffi0 

[02 11 (a), (b) . (C) {±. -en'PiX0 

ic7)3tx-f;^^ffii!Sis^«i*S8«<^ransra<'. mx 
3g^<^^o¥E0. fflffi0&i/^Jicffi0T'i)^, 

[0221 (a) ai/ (b) {4. 3te-y^r»y rcO^ifl 

[02 3] m\^z7ict%^ ^ x9m&^WiZ^vthti^ 



[02 4] 01^2*r3te"f-f A^'IBi6$ga(ctett^;*A 



1 
2 
3 

3 a 
5 

5a 
5c 



5L. 5R ii^ 

6 y^y^^-^ 

6 a SBl<?)^'y^ 

6 b ||2c0^y:^ 

7 ;«^A8S4?#i&^JrS 
7 a mi co^S6«M« 
7 b m2^0^S6«*J^ 

7 c ^3to#i!)^$iJ;» 



1 0 




1 1 




11a 




lib 




1 3 




1 5 




1 5a 


rap 


20 


x^;^:^M^^^P 


30 


Jttfy^r-yr 


3 10 




3 11 




3 12 




3 13 




3 14 




3 15 




3 15a 




3 16 




3 17 




3 20 




323 




323a 




3 24 a. 


324b. 324c 


325 




327 




329 




330 




332 




336 




34 0 




350 
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360 




o 




380 




4 o U 


>S *y P TT 7 


382 




A R n » 

4 O iil CL 


qc. ^ ^ 


385 




/! Q 1 




385 a 




2l ft Q a 




386 




/I i2 O K 
4 O Z D 




390 




4 c5 ^ 




390a 




2l ft ^ 
O 7 


-HA K O ^y K 


4 0 




A ft A 
** o o 




4 0a 




A ft 7 




40b 




4 o / a 


/I ft 7 K I J ^ 


4 0 g 




4 o o 




40c 




4 o y 




4 1 




4 9 1 


77-1 r*J»y r/w:sE,l^o 


4 1 G 




4 9^ 




42 




/I Q 
4 J? 3 




43 




4 9 4 




43a 




/I o c: 
4 y D 


Ban 

irnl-l 


43b 




il Q ft 

*4 i7 O 


flA KO »y Hffl:Sd$^ 


43c 




>l Q 

4 y f 




43d 




/I O ft 
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